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SAVE DRAFTING TIME WITH 


TYPICAL DETAILS 

BASIC STANDARDS 
PRE-PRINTED BILLS OF MATERIALS 

TITLE BLOCKS 

SPECIAL APPLICATIONS 


Basic standards are pre-printed on 
your sheets in black for desired 
reproduction and in blue for 
optional reproduction. 


Here Is Your Finished Drawing 


Quickly rendered to scale with 
accurate blue grid lines to guide you. 
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R H. MCMANUS & CO., contracting engi- 
4 ¢ “ neers of Detroit, Michigan, have 
Lae e " . ‘fo 
Z installed a total of 8,000 feet of Vitrified 


Clay Pipe at the ultra-modern plant of the 
Ford Motor Company’s Mercury division 
in Wayne, Michigan. 

A highly skilled crew of workers, divided 
into three separate teams and directed 
by Superintendent Charles W. Turk and 
Chief Engineer Fred Blucher, completed 
the project ahead of schedule, despite 
adverse weather conditions encountered 
in Winter and early Spring. 

The three-section project consisted of 
a sanitary system involving 1,200 feet of 
Extra-Strength Vitrified Clay Pipe; a 
storm sewer totaling 4,000 feet of Factory- 
Jointed Clay Pipe; and a process waste 
system involving 1,800 feet of Extra- 
Strength Clay Pipe. A 24-foot tunnel had 
to be constructed under the main highway 
for the sanitary system outlet. 

To insure uninterrupted, maintenance- 
free service, essential to the efficient opera- 
tion of such a plant, Vitrified Clay Pipe 
was specified and used in this project. 
Installed in areas under foundations and 
heavy equipment weighing tons, Extra- 
Strength Clay Pipe is the pipe that can be 
counted on to last indefinitely. The cor- 
roding and disintegrating actions of acids 
and other industrial wastes do not affect 
chemically-inert Clay Pipe. Backed by a 
written guarantee, it outlasts any other 
pipe and can be trusted under heavy 
machinery. 


Contracting Engineers: R. H. McManus & Co. 
General Contractor: Cunningham-Limp 
Mechanical Contractor: James and Roach 

















NATIONAL CLAY PIPE MANUFACTURERS, INC. 1820N Street, N. W., Washington 6, D.C. 
311 High Long Bldg., 5E. Long St., Columbus 15, Ohio * 703 Ninth & Hill Bldg., Los Angeles 15, California * Box 172, Barrington, illinois © 206 Mark Bidg., Atlanta 3, Georgia 


— Civ. ENGINEERING, July 1958, Vol. 28, No. 7° Published monthly by the American Society of Civil Engineers. 
Publication office Concord, New Hampshire. (Second-class mail privileges authorized at Concord, New Hampshire.) 








i] — . 
‘TS aGn” fb RS ute, 


_ a? 


t 
‘ 


es 


BORDEN MANUFACTURES EVERY TYPE FLOOR GRATING 


IN FERROUS AND NON-FERROUS METALS 


@ EASY TO INSTALL — engineered in conveniently sized units for easy installation. 
@ EXTRA STRONG — reinforced, designed with maximum safety factor. 
@ LIGHT WEIGHT — opproximately 80% open, reduces dead weight, allows greater live load. 


SELF-CLEANING -— creates greater safety, economy of maintenance, no sweeping or washing 
required. 


BORDEN METAL PRODUCTS CO. 





Write for complete Gentlemen: 
information on BORDEN Please send me BORDEN Catalog 
All/Weld, Pressure Locked, and Riveted Floor 


Gratings in this FREE 8-page catalog ! NAME .. 


TITLE 


BORDEN METAL PRODUCTS CO.; <=" ~~ 


845 GREEN LANE Elizabeth 2-6410 _ ELIZABETH, N. J. ST. AND NO 
SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, NJ. 
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Courtright Dam & Reservoir (Elev. 8170’) 
72” Butterfly Valve at 287’ head 


Pacific Gas & Electric Company's development of the North Fork 48” Howell-Bunger Valve at 287’ head 
of the Kings River will add 261,500 KW of electric power. 
Reservoirs at the new Courtright and Wishon Dams store 
water temporarily, release it to downstream powerhouses. 
Wishon Dam & Reservoir (Elev. 6550’) 


2-120” Butterfly Valves at 230’ head 
84” Howell-Bunger Valve at 230’ head 


96” Butterfly Vaive at 317’ head 


sssssossesce 
Tunnel 





K i ngs River Proj ect During shop tests, the 96-inch valve for Haas tunnel 
construction of SMS 


demonstrates the streamlined 
welded steel plate discs. This reduces head loss and 


instal Is SMS valves turbulence to a minimum. 


Five SMS Butterfly Valves and two SMS Howell-Bunger 

Valves are being installed by Pacific Gas & Electric Com- 

pany on its Kings River hydropower project in the Sierra 

and Sequoia National Forests. They will control the flow of 

water from upstream reservoirs to the powerhouses in this 

$80 million system. 

Seals on SMS Butterfly Valves cut leakage to a minimum. 

Disc and body seals are adjustable from either inside or out- 

side, as specified. Specially-developed SMS trunnion seals are 

essentially drop-tight. Welded discs and housings assure free- 

dom from the defects of cast materials, and permit more 

economical construction. 

SMS Butterfly Valves have been designed and built in di- 

ameters up to 18 feet, and for service with operating heads ; 

up to 750 feet. To obtain information on SMS hydraulic One of the 120-inch Wishon Reservoir valves on the 
turbines, valves and other accessories, write to S. Morgan SMS assembly floor shows adjustable seals on the 


i : f c a ecess fo h news ez ing withi 
Smith Company, York, Penna. discs and recess for the renewable seal ring within 
»2 the body 


HYDRODYNAMICS More Power To... . gZ hs 


A 
“Cormye™ 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives *« Ball Valves * R-S Butterfly Valves « Free-Discharge Valves e Liquid Heaters * Pumps ¢ Hydraulic Turbines & Accessories 
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ROEBLING 
BRIDGE STRAND 
SPANS A CANYON 
TO MAKE 


The Longest i 
Footbridge J = 


Seven hundred feet above the Colorado 
River at the Glen Canyon Dam site in 
northern Arizona, this suspension bridge 
extends 1280 feet from tower to tower. 
Designed as a walkway for project em- 
ployees only, it provides ready and quick 
access to both sides of the river. It is the 
only span across the Colorado for some 
200 miles between Marble Canyon, Arizona, 
and Moab, Utah. 
The bridge was completed in sixty days and 
features a steel mesh deck, to reduce wind 
resistance. Construction was started by lowering siesta i — 
two % in. cables to the bottom of the west side of " ima, i 
the gorge, transporting them across the river by Glen Canyon Dam. 
boat and raising them on the east side by block and 
tackle. The six main suspension cables are 1% in. diam- 
eter prestretched galvanized bridge strands. From them are 
hung sixty-four % in. suspenders, attached to 7 ft-wide floor 
beams. The wire mesh floor is laid on eight 1 in. diameter deck 
cables. These in turn are supported every twenty feet by the floor 
beams. For safety, four handrail cables are attached to the sus- 
| penders. To add stability in strong winds, two 1% in. bridge 
j strand wind brace cables run below the deck on either side 
| 
| 
i 
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Glen Canyon footbridge 
erected by 
Kiewit-Judson Pacific Murphy Co., 














for its entire length. 
This is an extremely long example of Roebling’s 
fer readiness to supply bridge strand for any kind of 
oes bridge or suspension structure. Add engineering 
f= ho SSS Se facilities and experience that are immediately 
TST. Sc ieeese | Hn eee applicable to any suspension problem, and you 
oe S20 ae have the combination of product and knowl- 
, a yd ee edge that make Roebling the leader in the 
, ok bas SS design and erection of suspension systems of 
s . 2 ™ Se every description. Your inquiries on any and 
lan yy (bale eng all phases of suspension by wire rope or 
1 ay, ere eee strand are invited. Bridge Division, John A. 
ne Roebling’s Sons Corporation, Trenton 2, 
New Jersey. 


ROE BLIAG 


j ' os Bronch Offices in Principol Cities 
Subsidiary of The Colorado 
Fuel ond Iron Corporation 
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REPORT FROM 
OHIO 


Across the Nation the road building program continues to gain impetus and 
Ohio is a nation within a nation—a great industrial state as well as a great 
agricultural state—with many rivers to be bridged and expressways to be built 


Reinforced concrete is playing a major role in this vast construction under 


taking. Progress reports from many important projects in Ohio show that more 
and more highway engineers are finding that they can count on their bridge 


and Separation structures being ‘“‘completed on time™’ when they design in 


PROGRESS 


reinforced concrete. 


New Ohio bridges take shape on schedule with Reinforced Concrete 


Upper flange of a girder about to be imbedded in a roadway slab of a \ ' Surface course is ready for 
new bridge over the Little Miami River. The new bridge will have , ; pouring over reinforcing 
two 88-fr, two 110-ft, and one 121-ft spans ; m bars in new pavement on 
‘ ~ state Route 4, Butler 

County, Ohio 


Concrete Reinforcing Steel Institute 


38 South Dearborn Street 
Workmen build wooden 


. i ‘ A 
Chicago 3, Illinois : / forms about reinforcing 
ooo ? + 
bars for a retaining wall on 


\ C.R.S§. ol 2 ee the Akron Expressway 





Ali photographs courtesy of Ohio Department of Highways 


ee 


Reinforcing bars and scuppers are placed inthe _—_ Bars in place ready for pouring ona new bridge Anew Akron we 0 id bridge begins to take 
forms for a new bridge over the Little Miami over the Little Miami River, east of Cincinnati shape from reinforcing bars in the pier forms. 
River on Ohio Route 74, east of Cincinnati. on Ohio Route 74. 
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PACECO—A SINGLE SOURCE FOR ALL HYDRO HARDWARE 


One order does it. One responsibility for the design and construction of cranes, hoists, gates, trash rakes, valves, draft 
tubes, conduits, penstocks and fittings. Operating efficiency of each unit is maximized...initial costs are reduced 
because a// parts can be coordinated in both design and fabrication. PACECO can work with your specifications or 
assist you at the designing stage. You benefit from the skills, experience, and research which have made PACECO 
a recognized leader in the field of power project equipment. Call or write your nearest PACECO office or repre- 


sentative today. For more information about PACECO’s services to the power industry write for brochure 7-B. 


2 PACIFIC COAST ENGINEERING CO. 


Alameda, California * New York 17, N. Y. 
O. Drawer *‘E 51 East 42nd Street 


(XO) “TAILORS OF STEEL’ LAkehurst 2-6100 Oxford 7-1475 











REPRESENTATIVES: Pasadena 8, Calif., 774 East Green St., RYan 1-6663 « Houston 1, Texas, P. O. Box 1035, MOhawk, 4-3504. 
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Steel reinforcement in portland cement con- 
crete is now required for highway construction 
in 23 states. These 23 states account for more 
than 70% of all concrete highway construction! 


HERE’S WHY: 


Safer driving— Welded wire fabric 
ment holds together the edges of hairline cracks 
which may appear in concrete slabs. It protects 
highways prevents the appearance of 
dangerous and unsightly breaks in pavement. 
Adequately reinforced concrete roads provide 
safer driving for our 


reinforce- 


smoother riding . 
motorists. 


ALWAYS ASK, "4 Vit ait Reinforsed,” 


(iss) American Welded Wire Fabric 
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Now 70% of all concrete highways are 


Longer road life—Highways last longer and 
require less maintenance when they are 
strengthened with quality steel reinforcement. 
American Welded Wire Fabric reinforcement 
adds 30% to the strength of concrete slabs. 
And it adds years of maintenance-free highway 
service. 
Future traffic—The next few years will bring 
a tremendous increase in the traffic load on our 
expanding highway system. And roads will need, 
more than ever before, the extra 30% of strength 
that American Welded Wire Fabric adds to 
concrete slabs. 





reinforced with steel ! 


HERE’S THE BRAND TO BUY: 


American Welded Wire Fabric is made of extra- 
strong cold-drawn wire, electrically welded into 
a tough network of steel. Spacing is precise; 
joints are strong; and the product is rigidly 
inspected . . . quality-controlled from steel to 
finished fabric. Be sure your roads are built to 
last with American Welded Wire Fabric rein- 
forcement. Send today for our new booklet: 
American Steel & Wire, Rockefeller Building, 
Cleveland 13, Ohio. 


USS and American are registered trademarks 


THE INDIANA TOLL ROAD is permanently 
reinforced with American Welded Wire Fabric. 
American Welded Wire Fabric provides safety 
and long, dependable service for most of our 
other superhighways, too, including the Pennsyl- 
vania Turnpike, the New York Thru Way, the 
Ohio Turnpike, and the new Connecticut Ex- 
pressway. 


STEEL REINFORCEMENT is an important 
construction feature in most of America's new 
toll highways. American Welded Wire Fabric 
adds 30% to the strength of concrete slabs... 
provides permanent crack resistance... reduces 
the need for maintenance. And it's prefabricated 
for quick, easy installation. Whether you're build- 
ing a turnpike or a city street, specify the finest 
in steel reinforcement—American Welded Wire 
Fabric. 


» s 
American Stee Wire United States Steel 
Division of _ wanes 
Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors * Tennessee Coal & Iron Division, Fairfield, Ale., Southern Distributors © United States Stee! Export Company, Distributors Abroad 
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“Transite’s installation 





recent increases 


Says Philip J. Holton, Jr. 


Chief Engineer 
Water Supply Board 
Providence, R.I. 


“Our records show that labor and material 


costs have increased 100% since 1946. Yet, 


in this same period of time, our installation 


costs have increased only 21%. The ease of 
handling and speed with which contractors 


can lay Transite Pipe enable us to take full 


advantage of modern equipment and 
methods. In this way, Transite has played 


a prominent part in helping us offset in- 


creased costs.” 


Transite Pressure Pipe 


helps you cut system costs 


3 ways: in design... installation... operation! 


Today, in every part of the nation, municipal 
and consulting engineers choose Transite®* Pres- 
sure Pipe. Ask why, and you find that economy 
is always among the Transite advantages they 
consider most important. For no pipe does so 
much to help keep your costs low in three 
different areas: 


1. Design. Transite lets you plan a system 
for maximum efficiency. For its high carrying 
capacity (flow coefficient, C=140) often lets you 


10 


specify pipe of smaller diameter. And because 
Transite’s smooth interior remains smooth, you 
never need to make costly allowances for future 
reduction in carrying capacity. 

2. Installation. Transite’s installation speed 
cuts time and labor costs substantially. Light 
in weight for so durable a pipe, it handles easily 
above and below ground. And its Ring-Tite 
Coupling assembles quickly, surely . . . giving 
you a tight seal at every coupling in the system. 
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savings have helped us absorb 
in labor and material costs...” 





heal - , ‘ Peet | 
we a... mag bag § ee ta ee 
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Crews of Fanning and Doorley Construction Co. installing 8" line in Providence, R. I. 


3. Operation. Here’s where Transite really 

saves! For its maintained carrying capacity ° FD Transite’s Ring-Tite Cou- 

keeps pumping costs low year after year. Its > pling cut away to show how 

strength, durability and corrosion resistance cut 4 rubber rings are compressed 
‘ - war ¥ ‘ f and locked in place to form 
‘ ‘tale > ‘ 7 ¢ <] ° : ee 

maintenance to a minimum, provide years 0 a tight yet flexible joint. 

trouble-free service. 


We'll be pleased to send you booklet TR-160A. Write Johns-Manville, EN Box 14, N. Y. 16, N. Y. 


JOHNS -MANVILLE 


“Good Water, the Lifeblood - . 
of your Community” OHNS ANVILLE 
, ’ se] 
Let’s promote it—Let’s have it! 100 YEARS OF QUALITY PRODUCTS .. . 1858—1958 PRODUC 
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AMDEK Bridge Beams 
speed superhighway construction 


Some. - 
gt Oe ‘. oe 
bite a. 


me ae AE ces wt 


Bote 
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Dual lane highway bridges, constructed with prestressed County, New Mexico. Erected for the New Mexico State High- 
pretensioned Amdek Beams, near completion in Socorro way Department as part of the Federal Interstate Program. 


Another example of | 


Progress in Concrete 


Amdek Superstructures—available in lengths up to 
100 feet or even more—can cut bridge building time 
from weeks to days or days to hours! Prestressed, 
Rew Gigi to-aune etic menus lene weieht, pretensioned, and with specially designed voids, 
greater clearance and reduced fill. Smooth under- Amdek Sections are lighter and more rigid for better, 
deck offers minimum resistance to flood debris. ‘i ‘ ° ° : 
easier handling ... provide a stronger combination 
deck and loading member. 


Precast Amdek is rapidly placed in any weather 
and assures a bridge of beauty for years without 
painting or other maintenance. Materials are readily 
available ... plants are strategically located for fast 
delivery anywhere—to bring you ‘“Tomorrow’s 
Bridge’’ today. 


American-Marietta’s experts in the design and man- 
ufacture of prestressed and precast concrete bridge 
members—including Amdek, I-Beams and Channel 
Slabs—can help you save considerable time and money. 


Write today for illustrated literature. 


AMERICAN-MARIETTA COMPANY 
CONCRETE PRODUCTS DIVISION 


200 Amdek Box Girders used to build 506 foot bridges GENERAL OFFICES: 
on 30° skew. Independent dynamic and static load AMERICAN-MARIETTA BUILDING 
tests prove superior strength of Amdek Skew Beams. 101 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS, PHONE: WHITEHALL 4-5600 


12 
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HEAVY LIFTING EQUIPMENT 
FOR EVERY CAPACITY AND USE 


; 5 
~~ 


ks row. 


a 
Gantry and special 


When specialized lifting equipment is needed, industry 
and prime contractors have found they may profitably 
turn these problems over to Yuba—from custom design 
through machining, fabrication, testing and erection— 
a complete service with a single responsibility. Whenever 
you need custom lifting equipment—any size, any kind, 
anywhere—it will pay you to talk with Yuba Engineers. 
Or write for Bulletins MA-61 and HY-51, discussing 
Yuba facilities, cranes and allied equipment. 


YUBA MANUFACTURING DIVISION 
Sales Offices and 


Representatives 
in Principal Cities 


701 EAST H STREET * BENICIA, CALIFORNIA 
CABLE ADDRESS: “YUBAMAN," BENICIA, CALIFORNIA YUBA CONSOLIDATED INDUSTRIES, INC. 
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4,865 tons of USS Steel Sheet Piling are being used to construct this huge cofferdam, by the prime contractor 
Merritt-Chapman & Scott Corp. of New York, to divert the Columbia River in the building of Priest Rapids Dam 


(iss) Steel Sheet Piling helps 
change Indian territor 
into an industrial district 
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te huge Priest Rapids Dam, near Ephrata, 
Washington, is designed to supply power for the 
growing industry of the Northwest. 


Curious Indians from the nearby Wanapum 
Reservation, who often have difficulty setting 
even a fence post in the hard, rocky soil, 

watch with awe as a huge, steam-powered 

pile driver hammers foot after foot of USS Steel 
Piling into the hard earth. 

Some 4,665 tons of USS Steel Sheet Piling are 
being used in a temporary cofferdam which 

will divert the waters of the Columbia Ri 

and permit work to proceed on the $92,6v0,000 
Priest Rapids Dam. This project is being built by 
the Public Utility District of Grant County, 
Washington. 

The dam will be 9,545 feet long and have a 
maximum height of 178 feet. It will have a 
concrete center section 2,427 feet long with about 
7,000 feet of earthen embankment. When 
completed it will contain ten generating units, 
each with a capacity of 83,000 kva. 

USS MP-101 straight-web piling was used 

in the cofferdam to obtain maximum strength in 
tension. Piles in lengths from 35 to 50 feet 

were driven from 5 to 20 feet to solid footing. 


When you need any type of piling, steel sheet 
or H-beam bearing piling, get in touch with 
the United States Steel office near you. 
United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. 





USS is a registered trademark 


Close-up of one cell of the cofferdam showing 

tight interlocking piling driven around a template. 
United States Steel Corporation + Pittsburgh 
Columbia-Geneva Steel - San Francisco 
Tennessee Coal & Iron + Fairfield, Ala. 
United States Steel Export Company 


United States Steel 
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ALLIS-CHALMERS CRAWLER TRACTORS... 


first choice on more and 


ALLIS-CHALMERS ALLIS-CHALMERS 


225-hp turbocharged engine 

Hydraulic torque converter drive 

56,260 lb (approx. as shown) 
The new HD-21 brings you live power for today’s big-tractor 
jobs—and torque converter drive puts it to work automatically. 
The HD-21 offers more work capacity—dollar for dollar— 
than any other big crawler tractor you can buy. 
HD-21A illustrated — Two other models available 


CHOICE OF TWO OUTSTANDING DRIVES 


Hydraulic torque converter 
150 net engine hp 
39,090 lb (approx. as shown) 


Get up on the HD-16 yourself—and see how it handles 
jobs ordinarily assigned only to bigger, more expensive 
crawler tractors. You'll sell yourself—just as more 
keen-eyed construction men do every day. 

HD-16DC illustrated — Five other models available 


THE ONLY COMPLETE LINE OF CRAWLER TRACTORS — 


All-gear drive 
141 belt hp 
125 drawbar hp 


a) 


Pioneered 
and proved by 
Allis-Chalmers 

Engineering 


Torque Converter Drive 


in Action 


gets more work done— 
automatically provides the 
right pull or push for every 
load, at maximum speed for 
existing conditions. (Avait- 
able in HD-21 and HD-16 only.) 





Unit Construction 

saves valuable time. . . lets 
you remove any major as- 
sembly without disturbing 
adjacent assemblies. 





1,000-Hour Lubrication 
intervals for truck wheels, 
idlers, support rollers . .. 
changes daily greasing time 
into production time. 


Look ahead...move ahead...and stay ahead 
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ALLIS-CHALMERS 


HD-11 


at 
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94 belt hp 


25,960 lb (approx. as shown) 


The HD-11 is setting new standards in its size range 
... Offers you dozens of work-boosting advantages, in- 
cluding the industry’s easiest shift pattern. A single 
shift takes it from any forward speed to any reverse— 
gets short-cycle jobs done faster, easier. 

HD-11B illustrated — Two other models available 


{ 


True-Dimension Track 
heat-treated and machined 
in the industry’s most mod- 
ern facilities, is setting new 
track-life records on every 
type of work. 


/| =~ 
\ a 
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Sy. 


— f- moll 


x > ~ } 
wi 


All-Steel Box-A Main 
Frame soaks up shock 
and strain .. . provides im- 
proved weight distribution 
and equipment mounting. 





ALLIS-CHALMERS 


HD-6 


63 belt hp 


16,470 lb (approx. as shown) 


Here’s up to 15,500 lb drawbar pull. The HD-6 is the 
only tractor near its size with big-tractor design advan- 
tages—for example, All-Steel Box-A main frame and 
engine-mounted dozer with direct-lift cylinders for im- 
proved weight distribution, accurate dozing and long life. 
HD-6E illustrated— Three other models available’ 


One-Piece Steering Clutch 
and Final Drive Housing 
with extreme rigidity and 
strength . . . line-bored to 
provide precise alignment 
of gears and shafts. 





THAT GIVES YOU ALL THESE ADVANTAGES IN EVERY SIZE 


Straddie Mounting of All 
Final Drive Gears 

with tapered roller bear- 
ings on both sides of short, 
large-diameter shafts ... 
provides extra gear life. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, MILWAUKEE 1, WISCONSIN 


with ALLIS-CHALMERS é&) 
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General view of Chase Manhattan bank site during early construction stages. The foundation contractors for this work are the Foundation Co., 
George M. Brewster & Son, Inc.; and Joseph Miele Construction Co. The foundation engineers are Moran, Proctor, Mueser and Rutledge. 


Steel Piling Cofferdams for Chase Manhattan Bank 


To make space for six full stories below 
street level for the new Chase Man- 
hattan bank building, contractors are 
excavating a huge pit 90 ft down into 
Lower Manhattan. 

To reach bedrock, the foundation 
excavation had to go through old 
building foundations, which were un- 
derlain by varved red silt (locally called 


BETHLEHEM STEEL COMPANY, 


“bull’s liver’), hardpan and boulders. 
The outer walls on the perimeter of 
the lot were constructed in deep box 
cofferdams. The upper portions of the 
boxes were sheet-piling, driven through 
the unstable varved silt. The lower 
>ortions were soldier beams and 
breast boards. Part of the solution of a 
very difficult problem was the chemical 


grouting of a sand and gravel stratum 
carrying full hydrostatic head which 
underlies the hardpan at the easterly 
end of the site. Excavated material was 
removed on three ramps. 

Bethlehem supplied the steel sheet 
piling for the cofferdams, the H-pile 
soldier beams, and the structural steel 
bracing for the cofferdams. 


BETHLEHEM, PA. 0% the Pacific Coast Bethlehem products are s 


- BETHLEHEM STEEL 


ETHUEHEM 
STEEL 
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6 Reasons Why Vulcan’s the Choice for Service 


If you use aggregates and have schedules to meet, on time and 
; £8 


economically, you’ll appreciate Vulcan’s multiple sources of supply. 
From the Gulf to the Great Lakes, Vulcan Materials Company 
operates fifty-six quarries, stone crushing and slag plants... your 
assurance of service whenever and wherever you need it. 
Teamed with Vulcan’s efficient, friendly and service-minded 
staff of experts, this assures you of a new standard of service, never 
before available in the essential aggregate industry... serving 


tt ° ° ” 
Organized for Service those who are helping to build America. 


A\Z Vulcan 
-— o> Materials 

Brooks Sand & Gravel Divisi Stockbridge Stone Divisio 

4 Ww Company Chattanooga Rock Products Divisic Vulcan Detinning Divisior 


Concrete Pipe Division Frontier Chemical Company 
P.O Drawer 155 + Birmingham 2, Ala Consumers Company Div ’ Teckote Corporation 


Lambert Bros. Division Wesco Contracting Company 


THIS IS VULCAN MATERIALS COMPANY 
Birmingham Slag Divis Montgomery-Roquemore Gravel Divisio 
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W. F. Smith, partner in the Houston, 
Tex., consulting firm of Howe and Wise, 
is the author of Diamond Siz which bas 
just been published by Doubleday & 
Company. In this interesting volume Mr. 
Smith tells the story of his grandfather, 
pioneer Texas rancher, sheriff, Texas 
Ranger, and founder of the famous Dia- 
mond Six cattle ranch, which has been 
in the Smith family for over a century. 
Early in June, Mr. Smith’s home town 
of Conroe held a large autographing 
party at the ranch to celebrate publica- 
tion of the book. 


James J. Doland, professor of hydraulic 
engineering at the University of Illinois, 
has retired after 32 years with the uni- 
versity. Thomas Shedd, professor of 
structural engineering, has retired 
from the university staff. Both men have 
authored and co-authored textbooks in 
their respective fields. 


also 


Frank E. Alderman and Frank M. 
Swift announce the incorporation of 
Alderman and Swift, Engineers. The new 
firm succeeds Frank E. Alderman, Con- 
sulting Engineers, and will continue with 
offices at 1520 Oxley Street, South Pasa- 
dena, Calif. 


Charles E. Clark has accepted a posi- 
tion as sanitary engineer with the Illinois 
Health Department. His office will be 
located in Springfield. Mr. Clark was 
formerly regional engineer with the Lou- 
isiana State Department of Health. 


Lindsey J. Phares has been elected 
vice-president in 
charge of domestic 
construction for Ray- 
mond _ International, 
Inc. Mr. Phares 
been with Raymond 
since 1941. He 
been field engineer, 
general = superintend- 
ent, assistant manager 
of domestic construc- 
tion, and this past 
year assistant vice- 
president of domestic 


nas 


has 


L. J. Phares 
construction. 


Harvey B. Leaver has been appointed 
midwestern division manager of 
Armco Drainage & Metal Products, Inc 
with headquarters in Topeka, Kans. Mr 
Leaver has been with Armco for ten 
years, previously serving as sales manager 
for Kansas and Missouri. 


sales 


Karl J. Wagoner has retired as chief 
engineer of the Baltimore and Ohio Rail- 
road, Baltimore, Md. Mr. Wagoner has 
been with the railroad ever since his 
graduation from West Virginia Wesleyan 
College in 1917. As chief engineer for the 
past five years, he has supervised design 
and construction of $37,000,000 worth of 
improvements 


Philip G. Griffin announces the opening 
of a civil engineering office at 1668 North 
Garey Avenue, Pomona, Calif. From his 
new office, Mr. Griffin will offer building 
design architects and 
tractors. Prior to the opening of his of- 
fice, Mr 


Pascoe 


services for con- 
Griffin was associated with the 
Steel Corporation, also of Po- 


mona 


Joseph D. Blatt has taken on the re- 
sponsibilities of regional administrator 
for the Civil Aeronautics Administration, 
Washington, D. C. Mr. Blatt has served 
with the Administration since 1937 and 
has been regional deputy administrator 
since 1956. He is a recent chairman of 
the ASCE Air Transport Division. 


(Continued on page oe) 








Directly Readable Flow Charts 


Obtain graphic records of liquid flow directly readable in million 
gallons per day or gallons per minute over various sizes of 
Parshall flumes. The same recorder can also be used with charts 
reading in feet and hundredths to record . 
head or surface fluctuations in lakes, 


streams, wells. Write for free Bulletin 24. 



















































































HYDROGRAPHIC DATA BOOK 


invaluable for your reference file 

124 pages of technical data on recorder in- 
stallations, plus a wealth of hydraulic tables 
and conversion tables. $1 copy. (No COD’s.) 





The planning and efficient operation 
of any project which involves measurements of flowing 
liquids is based on flow data which can be obtained 
with STEVENS Recorders. These instruments are at 
work compiling data on hydroelectric and flood control 
projects and in water works, sewage disposal plants, 
irrigation and industrial installations in all parts of 


the world. 


Experienced technical staff available to supply product 
information for liquid measurement installations. Write, 
giving description of project and scope of data desired. 


? 









































LEUPOLD & STEVENS INSTRUMENTS, INC. 


4445 N. —. GLISAN STREET + 


PORTLAND 13, OREGON 


specialists in hydrologic instruments for over half a century 
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Th tai | i . 
e containment of modern fuels and materials pe ee a, a en 


is both a business and an art with. . . GI plete and fully coordinated facility for the engineer- 
ing, fabrication and erection of structures and 
vessels to contain and store modern fuels, chemicals 
and other process materials: in gas or liquid form, 
at high or low pressures, and at high or low tem- 
peratures. 


Included in the CB&I Services are facilities for 
metallurgical control, stress-relieving, X-ray and 
welding—and techniques developed during nearly 
70 years of service to industry. Five strategically 
located CB&I plants are staffed and equipped to 
serve your specific requirements for corrosion re- 
sistant metals for solid, lined or clad steel, alloy or 
non-ferrous construction. 


A few typical installations are shown and de- 
scribed below. Of particular interest, is HORTON- 
CLAD®—a new vacuum bonding process which 
makes it possible for CB&I to produce composite 
plates in a larger range of combinations than has 
previously been available. Write our nearest CB&I 
office for the new bulletin on Hortonclad and litera- 
ture on CB&I Special plate structures. 


TOP, LEFT—14-lobe MULTISPHERE de- 
signed, fabricated and erected by CB&I 
to store 100,000 gallons of liquid 
methyl chloride at 150 Ibs. working 
pressure. Design offers optimum ver- 
satility for pressure vessels. 


A—5052 ALUMINUM was used for 
these ammonium nitrate storage tanks. 


B—LIQUID PROPANE is stored by re- 
frigeration at 1% Ibs. working pres- 
sure at minus 44° F in this unique 
70-ft. diameter tank, designed and 
built by CB&I. 


C—MULTICYLINDER Multi-lobe pres- 
sure vessels such as this offer advan- 
tage of high pressure storage where 
space is limited. Vessel is designed for 
250 Ibs. working pressure. 


D—VACUUM SERVICE is provided by 
Hortonsphere® at a University of To- 
ronto wind tunnel installation. 


E—TUNNEL SECTIONS for wind tunnel 
were fabricated and erected by CB&I. 
A supersonic wind tunnel for Convair 
Division of General Dynamics was re- 
cently completed by CB&l as a 
turnkey" project. 


PRESSURE VESSELS + REFRIGERATED STORAGE + VACUUM SERVICE * HORTONCLAD® «+ 
ENGINEERING + FABRICATION + ERECTION IN ALL METALS AND COMBINATION METALS 


Chicago Bridge & Iron Gomennvll oO) 


Atlanta e Birmingham e@ Boston e Chicago e@ Cleveland e Detroit e@ Houston @ Kansas City (Mo.) © New Orleans 
New York > Philadelphia Pittsburgh a Salt Lake City . San Francisco © Seattle e South Pasadena e Tulsa 
Plants in: BIRMINGHAM, CHICAGO, SALT LAKE CITY, GREENVILLE, PENNSYLVANIA and at NEW CASTLE, DELAWARE 
In Canada: HORTON STEEL WORKS LTD., TORONTO, ONTARIO 
Representatives and Licensees: Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 





In the field of 
HYDRAULIC DREDGING 


GAHAGAN 


a leading name for over 50 years 


Gahagan Dredging Corporation, 
90 Broad Street, New York 4, N.Y. 
Write, wire, or phone Whitehall 
3-2558. Cable “‘Walgahagan”. 


ECONOMY conn 

FORMS 
for = 
precast 


PRESTRESSED 
ry concrete 


Above: Skeleton drawing of Economy 
Steel Forms used in producing stand 
ard AASHO precast - pretensioned 
highwoy bearns 

With Economy Steel Forms, you con 
get into the profitable precast pre- 
stressed concrete business with a 
moderate investment. Send coupon 
below for catalog. 


OTHER FORMS FOR RENTAL OR PURCHASE 


eeeeeeeeeeeeeeeeeeeeeeee 


Economy Forms Corp. 
Box 128, H. P. Station 
Des Moines, lowa 


. 

. 

o 

. 

. 

. 

. 

s 

. 
Please send catalog on Economy 

Steel Forms for precast prestressed concrete,as $ 
well as address of nearest sales office. . 
. 

. 

Name 4 
. 

Firm name__ ° 
. 

Street address __ ~ 
o 

7 

. 

* 
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News of Engineers 


(Continued from page 20) 


L. Austin Wright, of Montreal, Canada, 
has retired as general secretary of the 
Engineering Institute of Canada, after 20 
years in the post He is succeeded by 
Dr. G. T. Page, former general managet 
and secretary of the Chemical Institute 
of Canada 


Nathan W. Dougherty, dean emeritus 
of engineering at the University of Ten- 
nessee, has received the 1958 National 
Society of Professional Engineers Award 
Mr Dougherty, who is now connected 
with the Arnold Engineering Develop- 
ment Center, received the award “in rec- 
ognition of his outstanding leadership in 
his profe ssion his sympathetic en- 
couragement of students of engineering, 
his zealous promotion of the ideals and 
principles of his profession . 


Kenneth B. Keener has retired as chief 
designing engineer of the Bureau of Rec- 
lamation, Denver, Colo., after 47 years 
with the Bureau. Mr. Keener joined the 
Bureau immediately after his graduation 
from Ohio Wesleyan University, and has 
held the post of chief designing engineer 
since 1952. Mr. Keener directed the de- 
sign of Trinity Dam, the world’s highest 
earthfill structure, now being built on the 
Central Valley. For a number of years 
he was chairman of U.S. National 


K. B. Keener L. G. Puls 


Committee of the International Commis- 
sion on Large Dams. Succeeding Mr. 
Keener is Louis G. Puls. In his new po- 
sition, Mr. Puls will be the principal as- 
sistant to the assistant commisioner and 
chief engineer in all design matters. He 
will be responsible for all design activ- 
ities of the Bureau in 18 states. Mr. Puls 
has been with the Bureau since 1933. 


Benjamin E. Gay has opened a consult- 
ing office at 107 East Bay Street, Savan- 
nah, Ga. Mr. Gay’s firm, Hadsdell and 
Gay, offers general civil engineering serv- 


ices. 


Fred J. Benson, professor of civil en- 
gineering at the Texas Agricultural and 
Mechanical College, has been named 
dean of engineering at the college. Pro- 
fessor Benson has served as director of 
the Texas Transportation Institute and 
associate director of the Engineering Ex- 
periment Station at the College. 


Two ASCE members are among the six 
prizewinners in the Dravo Corporation’s 
Nineteenth Annual Technical Papers 
Competition. F. J. Larkin, plant and re- 
search engineer in the Contracting Divi- 
sion, won first prize of $500 with his paper 
discussing the plans for the new Mark- 
land navigation locks. Second prize of 
$300 went to F. R. Burde, sales enginee: 
in the Machinery Division’s New York 
office, for his paper, “Sewage Treatment 
Plant for a Modern Shopping Center.” 


Elsie Eaves, manager of the business 
news department of Lngineering News- 
Record, was awarded honorary member- 
ship in Chi Epsilon at a recent meeting 
in Boulder, Colo The occasion of the 
presentation was the Colorado Section’s 
meeting with the Student Chapters at 
ol Colorado, Color ido 
State University, and the University of 
Denver. Miss Eaves was the featured 
speaker. She was the first woman mem- 
ber of ASCE, which she joined as an As- 
Member in 1927 


the University 


sociale 


George A. Marston, dean of engineer- 
ing at the University of Massachusetts, 
has been honored with an honorary doc- 
torate of engineering from Worcester 
Polytechnic Institute. Dean Marston is 
an alumnus of Worcester 


AWWA Makes Annual Awards 


Many ASCE members were among 
those receiving awards during the recent 
seventy-eighth convention of the Ameri- 
can Water Works Association. Elected to 
honorary membership were Fred G. Gor- 
don, assistant chief engineer, Chicago 
Department of Public Works and Victor 
M. Ehlers, director of the Division of 
Sanitary Engineering in the Texas State 
Department of Health. For outstanding 
contributions to the field of water works, 
Ray L. Derby, principal sanitary engi- 
neer in the Los Angeles Department of 
Water and Powe r, receive d the John M 
Diven Medal. Honored for important 
papers were Jerome B. Wolff, chief of the 
Bureau of Engineering, Baltimore County 
Department of Public Works; Hyman 
H. Gerstein, assistant chief water engi- 
neer, Chicago Department of Water and 
Sewers; and Harvey O. Banks, director, 
California Department of Water Re- 
sources, Sacramento, were honored with 
Division Awards. Recipients of the 
George Warren Fuller Awards for distin- 
guished service in the water works in- 
dustry are Quentin M. Mees, civil engi- 
neering department, University of Ari- 
zona; Albert G. Fiedler, assistant chief, 
Water Resources Division, U. 8S. Geo- 
logical Survey; Paul D. Haney, sanitary 
engineer, Black & Veatch; Garvin H. 
Dyer, manager, Missouri Water Com- 
pany; George J. Schroepfer, professor of 
sanitary engineering, University of Min- 
nesota; Raymond H. Fuller, partner, 
Burgess & Niles; and Thomas J. Blair, Jr., 
president and general manager, West Vir- 
ginia Water Service Company. 
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Alvin F. Meyer, Jr., senior industrial 
hygiene engineer in the Office of the 
Surgeon, Headquarters with the Stra- 
tegic Air Command at Offutt Air Force 
Base in Nebraska, has been appointed 
assistant professor of preventive medi- 
cine and public health in the Creighton 
University School of Medicine, Omaha, 
Nebr. Colonel Meyer has been a guest 
lecturer at the university for the past 


three vears 


Carl W. Keuffel, president of the Keuf- 
fel and Esser Company in Hoboken, 
N. J., has been awarded an honorary de- 
gree of doctor of engineering from Stev- 
ens Institute of Technology, in Hobo- 
ken Mi Keuffel, a 1911 graduate of 
Stevens, received the degree at recent 
commencement exercises 


C. B. Welch has been promoted to as- 
sistant manager of works at the Bethle- 
hem Steel’s Company’s Pottstown, Pa., 
fabricating plant. Mr. Welch previously 
served as assistant to the retiring works 


manage! 


Willard L. Lauer has been elected 
president and treas- 
urer of the Trimble 
Company in Pitts- 
burgh, Pa. Mr. Lauer, 
a veteran in the con- 
struction industry, was 
formerly associated 
with the Rust Engi- 
neering Company. The 
Trimble Company 
which celebrates its 
centennial this year, is 
the oldest general con- 
tracting firm in west- 


W. L. Lauer 


ern Pennsylvania. 


G. E. Villena has established an engi- 
neering firm, in Westwood, Ohio. The 
new firm will offer a consulting service 
in the fields of civil and structural engi- 
neering. Previously Mr. Villena was con- 
nected with A. LeFeber and Associates. 


Kenneth F. Ward has been appointed 
divisional sales manager for the Pantex 
Manufacturing Corporation of Paw- 
tucket, R. I. He will have headquarters 
in Washington, D. C., and will contact 
government agencies at Federal and state 
levels. Previously Mr. Ward was with the 
Prosperity Company in Washington. 


Edmund J. Cantilli has been promoted 
to highway project planner with the Port 
Development Department of the Port of 
New York Authority in New York City. 
Mr. Cantilh formerly served as. traffic 
engineer in the Operations Services De- 
partment. In his new capacity, he will be 
in charge of the functional design of 
highway projects under the jurisdiction 
of the Port Authority 


(Continued on page 24) 


CIVIL ENGINEERING «¢ July 1958 





anyone! 
leave 


a /: 
form ?, 


yes... 
everyone 
who is up on 
time-saving, labor-saving methods 

to avoid hazardous, expensive operations 


en is Ss - 
* . « 


‘‘leave-in-place’’ STEEL FORMS 
for concrete bridge decks... 


we'll send you facts, details 
and complete data on request 
...just drop a card to-~ 


WD niteo 
Sree 


FF asricators, INC. 
Volel-3 dt. re] alle) 





JOINTS MAINTAIN THEIR 
SEAL UNDER ALL WEATHER 
CONDITIONS WITH... 








~ 
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SEALTIGHT Rubber-Asphalit Joint 
Seal maintains adhesion in hot 
weather . . . will not flow or ex- 
trude. Does not smear or track 
from tires. 








Maintains adhesion in cold 
weather . . . will not crack or 
become brittle. 








SEALIIGHT. [ 


RUBBER-ASPHALT 
JOINT SEAL 


RUBBER-ASPHALT JOINT SEAL compound avail- 
able in both hot-pour and cold-applied types. 








SEALTIGHT _ rubberized-asphalt 
compounds provide the ideal 
sealer for years of economical, 
trouble-free joints in concrete 
construction. They feature high 
resilient and adhesive properties 
and are able to maintain a bond 
at below zero temperatures. 
Will provide a positive seal in 
all types of monolithic construc- 
tion. Designed for use with non- 
extruding type fibre expansion 
joints. 


SEALIIGHT, 


PRODUCTS 

¢ EXPANSION JOINTS... 
Asphalt, Fibre, Cork and 
Sponge Rubber. 

® TONGUE and GROOVE 
Center Strip. 

@Hot and Cold Rubber 
Asphalt Joint Seal. 

® Hot and Cold JFR Rub- 
ber Asphalt Joint Seal. 

@ Air Entraining Agents. 

¢ Curing Compounds. 

© Curb and Gutter Sections. 

e"'PREMOULDED MEM- 
BRANE" Vapor Seal. 

e"DURAJOINT" PVC 
Waterstops. 

¢"HYDROMAT" Asphalt 


Liners. 











SEALTIGHT Hot-Pour Rubber-Asphalt meets Fed- 
eral Specifications $S-S-164 and CAA Specification 
P-605...SEALTIGHT Cold-Applied Rubber-Asphalt 
meets Federal Specification S9S-159 and CAA 
Specification P-615. Both are ideal for use in the 
joints of concrete streets, highways, bridges, etc. 


JFR RUBBER-ASPHALT JOINT SEAL is recom- 
mended for sealing concrete runways where resis- 
tance to jet fuel is necessary. Available in Hot- 
Pour Type to meet Federal Specification SS-S-00167 
and Cold-Applied Type that meets Federal Speci- 
fication $S-S-00170. Easy and economical to apply. 


TONGUE AND GROOVE Joint, used primarily as 
a longitudinal joint, provides a "keyed joint’ that 
assures maximum efficiency in load transmission... 
helps to prevent blow-ups, spalling and controls 
cracking. Completely waterproof... produced from 
asphalt hardboard...is rigid, easy to handle and 
install, will not extrude. More economical and safer 
than steel center strips and will not rust away. Ap- 
proved by Federal, State and Local engineering 
authorities. 


EXPANSION JOINTS specifically designed to 
meet the needs of modern, properly-designed, 
properly-jointed construction projects. All types in- 
cluding Asphalt, Fibre, Sponge Rubber, Standard 
Cork, and Self-Expanding Cork joints available from 
"stock" at your local SEALTIGHT distributor. Meet 
Federal and State specifications. 


Write today for complete 
information on the above 
products plus information 
about the many other top- 
quality SEALTIGHT products 
for highway construction... 
ask for the "PAVING PROD- 
UCTS" Catalog. 


W. R. MEADOWS, INC. 
20 KIMBALL ST. @ ELGIN, ILLINOIS 


' 1g 22 
(Continued from page 3) 


Walter S. Todd, bridge construction 
engineer with the Kentucky State High- 
way Department, Frankfort, has retired 
after a career of almost 30 years. Mr 
Todd, who has headed bridge construec- 
tion for the State since 1946, began his 
work with the department as a designer 


Joe S. Robinson has been named to fill 
the new post of assistant chief engineer 
with the Delaware State Highway De- 
partment. In his new position, Mr. Rob- 
inson will be responsible for procedural 
decisions He has had 22 yveurs of highway 
experience and has been with the Dela- 
ware Highway Department for seven 
years. Joseph Mickle Fox will succeed Mr. 
Robinson as bridge engineer with the 
de partment Mr. Fox was with the Penn- 
sylvania Railroad for 43 years until his 
retirement last March 


Robert L. Sanks has accepted the post 
of chairman of the Civil Engineering De- 
partment of Gonzaga University in Spo- 
kane, Wash. Professor Sanks has served 
is professor at the University of Utah 
and is a past pre sident of the Intermoun- 


tain Section of the Society. 


Roscoe E. Van Liew has been assigned 
to the San Diego (Cal- 
if.) Naval Station 
as public works officer 
Before transferring to 
San Diego, Captain 
Van Liew will com- 
plete his tour of duty 
as officer in charge of 
construction with the 
Bureau of Yards and 
Docks Contracts, Far 
East with his head- R. E. Van Liew 
quarters at the U. S 


Naval Base in Yokosuka, Japan. 


Walter L. Huber has been reelected 
chairman of the Advisory Board on Na- 
tional Parks, Historic Sites, Buildings and 
Monuments. In this position, he will 
serve the Secretary of the Interior. Mr. 
Huber, partner in Huber and Knapik in 
San Francisco, Calif., is a Past-President 
of ASCE 


Joseph Dave, president of the Dave 
Steel Corporation, announces a change in 
the name of his firm. Originally the Ore- 
gonia Bridge Company, the new name 
will be the Dave Steel Company, with 
fabricating plants in Lebanon, Ohio, and 
Asheville, N. C. 


William Whipple, Jr., Brigadier Gen- 
eral, USA, has been transferred from 
Poitiers, France, to take the post of di- 
vision engineer, Southwest Division, 
Corps of Engineers, in Dallas, Tex. Gen- 
eral Whipple served as commanding of- 
ficer of the Base Section, Communica- 
tions Zone, during his tour of duty in 
France. 


(Continued on page 120) 
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Safety afoot here in the compressor house of Grace Chemical Company, Division of W. R. Grace & Co. 







ARCHITECTS! ENGINEERS! CONTRACTORS! D2 \F ea 
Are your GRATING FILES up-to-date? A/V z) ri 


Let us send you the latest engineering data on grating to help pten pampese 


you in specifying for its many uses in oil, chemical, power, 
water, sewage, paper and many other industrial plants. Our 
five catalogs supply this data on steel, stainless, monel, 
aluminum and in riveted, welded, pressure-locked and our 


@ Economical 


@ Sunfast, architectural 
colors 





new aluminum Roll-Lock designs. Just write us and we'll send 
them FREE. Do it NOW! Bring your files up-to-date. Ask for 
FREE desk sample, too! Write Dep't. C-7 


ik PURGE 


RERKIAN, K r INC. 
roe, KERRIGAN IRON WORKS 


<2 : 
r\, GENERAL SALES OFFICE — 274 MADISON AVENUE, NEW YORK CITY 









Aluminum Riveted Grating 
Ready for Shipment 








35 


25 600 
GPM/LP* 














If your problems are concerned with a new 
plant or the expansion of present facilities, 
Layne Vertical Turbine Pumps fill any need. 


Whether the supply or the demand calls for 
a 4 inch well or any size up to 42 inches, 
Layne Pumps are designed and engineered 
to deliver the required GPM economically 
and unfailingly. 











Pioneers and acknowledged leaders in the 
field of water, Layne produces pumps de- 
signed to meet multiple service requirements 
efficiently and economically. 


* /LP—Per Layne Pump 





LAYNE & BOWLER, INC.. MEMPHIS 
GENERAL OFFICES AND FACTORY * MEMPHIS 8, TENN 
LAYNE ASSOCIATE COMPANIES THROUGHOUT THE WORLD 








WATER WELLS-VERTICAL TURBINE PUMPS 
WATER TREATMENT 








To: Layne & Bowler, Inc. 
Memphis 8, Tennessee 





Gentlemen: Please send me bulletin No. 100. 


Name 
Title 
Organization 


Address 


City eel __State 7 








BITUMULS SURFACE TREATMENTS ARE 
REAL LIFE SAVERS 


4 











25 Years of Good Roads 
in Yosemite National Park 


* By permission of Beech-Nut Life Savers, Inc., for candies 








Just over 25 years ago, engineers of Yosemite National 
Park prepared for an expanded program of road surfacing. 
= Located far from any hot-mix plants, they specified the then- 
new Bitumuls® Penetration Macadam type of construction. 


This sound pavement provided excellent service, even in 
areas where snow, ice, and rigorous weather prevail for 
many months of the year. These roads in Yosemite are now 
open the year-around for winter sports enthusiasts. 


With the improved road system, visitors came to the Park 
by hundreds of thousands. As a result of this heavier- 
than-anticipated traffic, combined with the severe weather, 
the need for an organized maintenance program became 
obvious. That’s when the Park Engineers turned to Bitu- 
: ve “== muls Surface Treatment as a proved “life saving’ main- 
1933: Heavy-duty pavements of Bitumuls Penetration Macadam. tenance tool. 


=~ 


1948: For 15 years, occasional Bitumuls Surface Treatments 1957: Newly-introduced Bitumuls Slurry Seal also used 
have kept pavements in top shape. for road and walk maintenance. 


Bitumuls Surface Treatments not only successfully Seal.” This new technique is a very economical 
extended the life of the pavements, but also pro- “life saver.” It performs a “holding action” against 
vided all-year, skid-proof, safe surfaces. weathering and further deterioration, permitting 

In 1957, Park officials employed another American continued use of the pavement ahead of planned 
Bitumuls development known as “Bitumuls Slurry resurfacing. 


Call our nearest 
Bitumuls office 


American Bitumuls & Asphalt Company =r <etailson 
320 Market St., San Francisco 20, California Perth Amboy, N.J. maintenance tech- 


Baltimore 3, Md. St. Louis 17, Mo. Cincinnati 38, Ohio 
Mobile, Ala. San Juan 23, P.R. Tucson, Ariz. niques, and for 
Inglewood, Calif. Oakland 1, Calif. Portland 8, Ore. the “Bitumuls/Life Saver” jim. 
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ON THE BANKS:OF TI icant. 


THE WORLD'S LARGEST ELECTRIC GENERATING UNIT 
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Breed Electric Generating Station near Fairbanks, Indiana 
Owner: Indiana & Michigan Electric Company, Fort Wayne, Indiana 


Pumping Contractor: American Dewatering Corporation, New York 


MORETRENCH WELLPOINT EQUIPMENT, pumping steadily, keeps 38’ of water under careful 
control at Breed Plant while construction speeds ahead in dry material. 


During recent flood stage, a 52’ head of water was held in check by the wellpoint 
system, necessitating pumping 22,000 GPM. Material is coarse sand and gravel. 


When finished, the Breed Plant will be the 
world’s largest single generating unit with A large power p) 
T p 


a capacity of 450,000 KW. nO difference 
helping 
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0 le 0) RATI 0) N 90 West St. 4900 S. Austin Ave. 7701 Interbay Blvd. 315 W. 25th St. Rockaway 
New York 6 Chicago 38, Illinois Tampa 9, Florida Houston 8, Texas New Jersey 


CO 7-2283 Portsmouth 7-4212 Tampa 61-1881 Underwood 4-7774 Rockaway 9-2100 


Western Representative: Andrews Machinery of Washington, Inc., Seattle 4, Washington 
Canadian Representative: Geo. W. CROTHERS Limited, Toronto, Ontario 


Brazilian Representative: Oscar Taves & Co., Ltd., Rio de Janeiro 











Am-Soc Briefs 





> Pm One world of science and engineering. . . . Professional 
interests bring nations together when statesmen fail. An 
important cooperative effort is the forthcoming program of 
the International Association of Bridge and Structural 
Engineering and the ASCE Structural and Engineering 
Mechanics Divisions, which will bring some of Europe's 
most brilliant engineers to these shores this fall for the 
Society's Annual Convention. . . . After you have read up 
on the IABSE (Prof. Frank Baron's article in Society News) 
and seen the tentative program for the Convention (in 
Division Doings), be sure to let Chairman Michalos know 
if you plan to attend. A coupon on page 120 will make it 
easy to supply this information. 


Speaking of international meetings. . . . In store for 
engineers this fall is an important series of international 
meetings, which may be attended without the expense and 
red tape of going abroad. Montreal will be host to the 
Fifth Convention of the Pan American Federation of Engi- 
neering Societies (UPADI), September 3-6, and to a 
Sectional Meeting of the World Power Conference, September 
7-11. New York City will entertain the Sixth International 
Congress on Large Dams, September 15-20. There will be 
three Study Tours to different parts of the country at the 
close of the Sixth Congress. . . . Details are available 
from the U.S. Committee on Large Dams, which may be 
reached through EJC, 29 West 39th Street, New York 18. 


Fifth Nuclear Congress. . . . Qualified engineers and 
scientists are cordially invited to prepare papers for the 
Fifth Nuclear Congress, which will be held in Cleveland 
next spring with ASCE as one of many sponsoring societies. 
The dates, April 5-10, may seem comfortably in the future. 
However, 300— to 500-word summaries of prospective papers 
are due by October 1. ASCE authors must clear their 
summaries through Executive Secretary Wisely. 


For the advancement of America's engineering leadership. 

. This is one of the slogans of the fund-raising 
campaign for the United Engineering Center. .. . Engineers 
are reminded that their contributions may be spread over 
three years and that they are deductible from taxable 
income. A table (page 72) suggests the range of member 
giving needed for success in financing the Center. To date 
ASCE members have contributed about $50,000 of their 
$800,000 share. . . . The chart showing the status of 
contributions (page 72) will be a regular monthly feature. 


Engineering salaries for the quarter ending May 15 remain 
largely unchanged. The slight increase indicated in the 
regional index largely reflects adjustments upward of a 
few agencies reporting low salaries in the past. 


Flash from the Portland Convention. . . . Philadelphia 
Consultant Francis S. Friel is the official nominee for 
1959 President of ASCE. Mr. Friel, an international 
authority in the fields of water supply and purification, 
large dams, and power, is completing a term as Vice-— 
President from Zone II. There will be more about him in 
the August issue. 
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‘*‘We've grown up with 
Paper making in the South!” 


Riegel Paper Corporation’s Carolina Division Plant at 
Acme, N. C, is a case in point . . . Bristol Steel fabricated 
and erected 2683 tons of structural steel for a recent ex- 
pansion of that plant, designed by J. E. Sirrine Company. 
Riegel is only one of a number of leading paper making 


firms who have learned, “You Can Count on Bristol Steel!” 


Write for Your Copy of our 


50th Anniversary Brochure! 


BRISTOL STEEL 


A N D IRON WORKS, 
BR TS TT Ot ViReGiIiINIA 
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Engineers will continue in tight supply for at least an- 
other decade? In the long-range view of the National 
Science Foundation, “unless something is done to in- 
crease the supply or decrease the demand,” there will 
be a deficit of 9,000 engineers by 1960 and of 10,000 by 
1965. These estimates were revealed in the May issue of 
the ASEE’s Journal of E ngineering Education by Henry 
Armsby, chief of engineering education in the U.S. Office 


of Edueation 


Steel is still the leading building material in the nation’s 
largest city? Over 80 percent of the buildings, 15 stories o1 
over, erected in Manhattan since 1947 are steel framed 

in the ratio of 9 out of 10 for office buildings and 3 out 
of 4 for apartment buildings. The city’s biggest year 
was 1957, with 24 multi-story buildings; next was 1948 
with 23 buildings; and least active was 1953, when only 
one building went up. All the structures combined used 
i total of 319,000 tons of steel. Source of these figures 


is the American Institute of Steel Construction 


The first water-desalting plant for a U. S. city has been 
authorized? Coalinga, Calif., has taken the significant 
step of ordering a 28,000-gpd electric membrane plant 
from Ionics, Incorporated, of Cambridge, Mass., for its 
separately distributed drinking and cooking water. The 
new plant will expand the city’s potable supply by 50 
percent by removing excess minerals from its plentiful 
but brackish well water. In the next ten years the plant 
is expected to save the city $400,000 over the cost of 
hauling fresh water 40 miles by rail. The need for salt- 
water conversion has just been recognized at national 
level, with Senate approval of a $10,000,000 appropriation 
for five pilot plants for experimenting with making sea 
and other brackish waters potable. The three units for 
converting sea water will have capacities of over 1,000,000 
gpd, and the brackish water plants will have capacities 
of over 250,000 gpd 


The New York State Thruway had a record year in 1957? 
Contrary to expectations, the Thruway showed a surplus 
over operating expenses of more than $1,250,000 in 1957 

its first full year of operation. Gross revenues wert 
$31,064,076. The Authority’s bond resolution, adopted in 
1954, had estimated that 1959 would be the first vear 


when earnings could be expected to meet expenses. 


The atomic energy industry is a billion-dollar business? 
Sales of equipment and components for nuclear reactors 
are expected to total $4 billion in the next ten years. 
The Atomic Industrial Forum, in a recent growth survey 
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o you know that 


of the industry, estimates that by 1960 the United States 
will have more than 500,000 ekw of nuclear power ca- 
pacity. At the present rate of progress and with reason- 
ably good luck, nuclear power competitive with conven- 
tional oil- o1 coal-produced power may be expected by 
1964. 

eee 


Plans for an English Channel tunnel have not been 
dropped? Under study and debate since 1802, the project 
is so much alive today that Chicago consultants, DeLeuw, 
Cather & Company have been retained to study the 
economic feasibility of a 40-mile tunnel under the chan- 
nel. The exact location and nature of the tunnel are 
still not fixed. Decisions as to whether it will be for 
railway trains alone or for cars, too, will depend on the 
outcome of efforts to deve lop a satisfactory ventilating 
system. Piggy-back service, in which automobiles and 
trucks will be carried on railroad flat cars, is a possibility 
Sponsor of the studies is the Groupement d’Etudes du 
Tunnel sous la Manche, composed of representatives of 
the Suez Canal Company, the French and British Chan- 
nel Tunnel Companies, the International Road Federa- 
tion (Paris office), and Technical Studies, Inc., of New 
York. 
eee 


The Quebec, North Shore and Labrador Railroad is be- 
ing rebuilt? The famous 356-mile line, pushed through the 


Canadian wilderness in the early fifties from Seven Is- 
lands on the St. Lawrence River to rich new iron-ore de- 
posits at Knob Lake in Labrador, is being rebuilt with 
firmer fills, wider cuts, heavier bridges, and better align- 
ment. In the meantime, the construction that was rushed 
to get shipments started is hauling some 13,000,000 tons of 


ore in a 165-day working season. 
ee ee 


Some 1,286 miles of the Interstate Highway network are 
completed? A recent survey of State Highway Depart- 
ments shows also that about 3,143 miles are currently 
under construction. The Texas Highway Department re- 
ports the largest completed mileage—223. North Caro- 
lina is second with 144 miles, and Washington third with 
140 miles. 
eee 


The $650,000,000 St. Lawrence Power Project has 
reached first completion stage? On July 1, a 600-ft-long 
earth and rock cofferdam across the north channel of 
the river between Barnhart and Sheek Islands will be 
breached by the explosion of 30 tons of dynamite. This 
will permit the river to flow through to fill the powe1 
pool reservoir behind Barnhart Island (International) 
Power Dam, where 81 ft of head will then be available 
to generate power. The rising waters behind the dam also 
will open up navigation around the dam through Eisen- 
hower and Snell Locks and through Wiley-Dondero Canal 
on the New York side of the river. 





Niodern Home 
FOR “THE MODERN METAL” 


Giant New Reynolds 
Aluminum 
Reduction Plant 
Embodies Unique 
Uses of Versatile 


Prestressed Concrete 


UNIQUE FLOOR SLAB (above) 
‘“‘Double Hourglass’’ slab roughened for 
bond to topping is one of many intri- 
cate shapes used in Pot Room buildings. 


@ An unusual feature of the mam- 
moth project for the Reynolds 
Metals Company, near Muscle 
Shoals, in northern Alabama, is 
the unique floor system of the 
nine Pot Room buildings. 

These floors are prestressed con- 
crete units set on precast columns 
and beams. Some 3,000 of the 
units are shaped into many com- 
plicated designs which made pre- 
tensioning a real problem. 

The Pot Room buildings house 
huge reduction pots in which 
alumina is reduced by electrolysis. 
Considerable heat is generated by 
these pots. So to maintain com- 
fortable floor temperatures, near- 
ly 250,000 two-inch-round holes 
were provided in the prestressed 
floor slabs through which rapid 
changes of air are forced. 

Over 20,000 cubic yards of con- 


crete made with ‘Incor’,* Amer- 
ica’s First high early strength 
portland cement, were used in the 
production of the 12,000 precast 
and prestressed structural units 
that went into the project. 
Success of the over-all results 
achieved attest to the research, 
planning, and know-how of the 
engineering and construction 
staffs. Here indeed is a highly im- 
aginative demonstration of the 
forward march of prestressed, pre- 
cast concrete that is making con- 
struction history. *Reg. U.S. Pat. Off. 


Owner 
REYNOLDS METALS COMPANY, Listerhill, Alabama 


General Contractor 


DANIEL-EDENFIELD-KAIGHIN, Sheffield, Alabama 


Precast, Prestressed Concrete 
TEXSTAR CORPORATION, Construction Division 


San Antonio, Texas 


Prestressed Design Consultant 
ROSS H. BRYAN, Nashville, Tennessee 


—_— STAR CEMENT 


CORPORATION 


Offices ABILENE, TEX. ALBANY, N.Y BETHLEHEM, PA 
BIRMINGHAM BOSTON + CHICAGO DALLAS HOUSTON 
INDIANAPOLIS + KANSAS CITY, MO. + LAKE CHARLES, LA. + NEW ORLEANS 
NEW YORK + NORFOLK + RICHMOND + SEATTLE + WASHINGTON, D.C 


LONE STAR CEMENT, WITH ITS SUBSIDIARIES, IS ONE OF THE WORLD'S LARGEST 


LOWE STAR CEMENTS COVER 
CEMENT PRODUCERS :21 MODERN MILLS, 48,900,000 BARRELS ANNUAL CAPACITY 


THE ENTIRE CONSTRUCTION FIELD 
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Prepared from President Howson’s Annual 
Address at ASCE Portland Convention 


Science and engineering always operate as a team. The 
scientist is concerned with the study of the forces of na- 
ture and the discovery of new knowledge. The engineer 
utilizes this knowledge and the forces and materials of 
nature for the welfare and advancement of mankind. As 
scientific discoveries have been made and incorporated 
into engineering practice, material things have been made 
to serve higher ends. 

Why should this procedure be 
and hydrogen bombs and artificial satellites? These devel- 
opments hold great possibilities for good as well as for 
evil. By their very nature they make us think of wider 
areas, the whole of mankind, ultimate values and ultimate 
Science and technology have 


altered by the atomic 


uses for human betterment 
always worked for beneficial applications of their devel- 
opments. 

Certainly in the United States there must always be in 
the future as in the past an atmosphere favorable to tech- 
nological progress. So long as that is maintained, America 
will always be in the forefront in such progress, and this 
will afford the greatest assurance that new developments 
will be utilized for human betterment. 

If it be granted that we have and can maintain and de- 
velop the skills and techniques essential to keep this coun- 
try in the vanguard of technological progress, what are 
engineers and scientists doing to encourage the use of their 
developments toward beneficial ends and to acquaint the 
public with technology’s contributions to better living? On 
this point the engineering profession does not rate so high. 
Technology Is not just a means of lightening labor. It pro- 
duces more things for all with less labor and more relaxa- 
tion for all. 

In some degree the impression that engineers and scien- 
tists have created monsters they cannot control results 
from scientifie aloofness from publi affairs. A recent poll 
of members of the American Society of Civil Engineers by 
Opinion Research, Inec., disclosed that only 10 percent of 
the Society’s members participate actively, and less than 50 
percent participate at all in local, civic and community af- 
fairs. Yet engineers perform many public functions and 
their work is essential to the operation of our public econ- 
omy. Their habits of accurate thinking and precise analy- 
sis promote intellectual integrity and make for truth and 
conscience, characteristics that can contribute to commu- 
nity as well as individual living. As a profession we are 


failing to aecept and discharge our responsibilities in 


American society. 
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Certainly members of a profession trained to clear ob- 
jective thinking, with a knowledge of the exact sciences 
und a record of their application to human progress, 
should be interested in public affairs. It is not enough that 
their works influence economic and social conditions. 
Credit for that frequently goes to the politician rather than 
to the engineer. As engineers fail to communicate to others 
the glamor of their professional work they lose deserved 
recognition and lessen their opportunities to serve human- 
So 
Where can engineering training and experience be better 
utilized and produce greater results in the public interest 
than by participation in public affairs at all levels? 

Some engineering societies, including ASCE, are inter- 
ested in national affairs along more or less restricted lines, 
but individual members are largely shirking their civic 
responsibilities while complaining about the status of engi- 
neers and the public relations efforts of the engineering 
societies. Public relations are only the composite of many 
individual human relations. Engineers Joint Council has 
recently adopted a concise definition of public relations 
is “Good performance, publicly appreciated because ade- 
quately communicated.” The first and last parts of that 
definition performance . adequately commu- 
nicated”—are in our power and are an individual respon- 
sibility. The middle part, “publicly appreciated,” is a con- 
sequence of the other two. 

Technical progress recognizes no political boundaries. 
Engineers have contributed toward the shrinkage of dis- 
tance and space which has so vitally affected world-wide 
contacts and economics. Engineers with their analytical ap- 
proach to problems and their training in the evaluation of 
alternative procedures have a background valuable in 
directing public expenditures into the best channels both 
at home and abroad. The activity of the EJC in its two 
reports on a National Water Resources Policy is illustrative 
of an application of technical study to governmental ex- 
penditures. Such contributions should be more frequent 
and eventually should receive more consideration by gov- 
ernment. 

Engineers as individuals should assume their responsi- 
bilities in presenting in understandable terms the great 
possibilities inherent in utilization of our expanded tech- 
niques for humanitarian ends. They should participate, 
and thus attain recognition, in public affairs so as to guide 
in the programming of technological development along 
sound economic lines. 


6 Oe 


President of ASCE 


“oood 
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FOUR-LANE RECTANGULAR 


A four-lane vehicular tunnel under 


the Fraser River south of Vancouver, 
3 C.. is being constructed by the trench 


method. Six 344-ft-long sections are be- 
ing sunk in a prepared trench to make 


a 2.100-ft underwater tunnel. For the 
first time in North America- 
| whe re i 


secon Time 


is bei 4 


eross-section 


of the method depends on s 


ment for jetting sand bene 


the transition t 
section 


subaqueous part of U tunnel is ef- 


fected by ventilation buildings which 
control equipment and ventilat- 
Th 


( ilso serve as 
ad DOVE T 


se buildings 
he tunnel to close 


approaches 


In 1956, the British Columbia High- 


ways Department, recognizing the need 


river ends of the 


for a second major crossing of the 
Fraser River, retained Foundation of 
Canada Engineering Corporation Lim- 
ited and Christiani & Nielsen of Can- 
ida Limited to design and supervise the 
construction of this four-lane vehicular 
tunnel. 

The tunnel, capable of handling 7,000 
vehicles an hour, will supplement the 
capacity of the Pattullo Bridge, up- 
stream at New Westminster, opening 


34 (Vol. p. 492) 


ror a new majo! lreeway-ly pe 
road emanating from Vancouver 
crossing will effectively re 
confining influence of the 

r on the development ol 
neouver and will open 

f land for industrial, com- 


1 residential growth to the 


inadas western se 


engineering 


ermine the 


VANCOUVER 


Oak Street Bridge 


proper location of the crossing. An ap- 
praisal of 1e relative merits of a bridge 
ind a tunnel at the selected site indi- 
cated that would provide the 
most economical solution. It was also 


1oun that 


| ition, would 
] 


employ more lo if , and could 


be completed more rapidly than a 
] 


loose sand 


bridge In meeting channe clearances 


ver navigation, the tunnel would 


FIG. 1. Deas Is- 
land Tunnel will 
open up new area 
south of Vancou- 
ver and provide 
direct connection 
to Trans-Canada 
Highway and U. S. 
border. 


To Trans-Canada 
Highway 








> 
FIG. 2. Dikes pro- 
tect open tunnel ap- 
proaches against 


floods. 
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< 
Elements for Deas Island Tunnel 


are under construction in impro- 

vised drydock in foreground. Tun- 

nel line is shown by approaches. 

Shallow far channel will be cross- 

ed by earth fill and a 316-ft three- 

span bridge. 

> 

Final tunnel element, floating between 
scows, is being positioned for sinking 
in April 1958. (See Fig. 5.) Note towers 
on this element for alignment and ac- 
cess. Just to right of far tower is tower 
on adjacent tunnel element, previously 
sunk. Above at right riprap is being 
placed. Mixer barge is at left. Flooded 
Lulu Island approach is in foreground, 
with ventilation tower at right. 


PER HALL, M. ASCE, 


President 


D. A. YOUNG, 


Assistant to the Vice President 


Foundation of Canada Engineering 
Corporation Limited, Montreal 


TUNNEL placed by trench method 


ippro iches, reinforced con- 


For the 


trough sect 


vehicles to deviate onlv SO ft 


the horizontal, 
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is compared to crete ions were chosen in 


preference to fully enclosed sections Lor 


n preter- 


160 ft bridge 
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severe floods struction. Since the permeable soil in 
will be 


this vicinity hes below high-water level 
the 


ipproache S 


ire shown in Fig. 2. It noted 


ind within an earthquake area, 


construction of 


that horizont il curves have been ivoid- 
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has been observed to facilit ite 


maximum grade of 3.5 open-cut 
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Basie dimensions of the trough sec- 


tions were determined to give stability 
iwainst deflections under the worst pos- 


sible loading conditions and against up- 
lift. See Fig. 3. In the shallow part, sim- 
ple gravity sections are used. Next, can- 


tilevered slabs extend under the earth 


to utilize the 


weight of the backfill in 


counteracting uplift forces. In the deep- 


sf part, concrete struts between 


the 


vertical walls eliminate the necessity for 


uneconomically heavy 


Deas Island 
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Cantilever sections with struts and 
center walls used at greater depths 


FIG. 3. Reinforced-concrete trough sec- 
approaches give stability 
possible loading and 


tions for 
against worst 


against uplift. 





| Roadway tube 
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CROSS SECTION 


Roadway tube 
> 








FIG. 4. Uniform cross section was used 
throughout entire length of tunnel. On 
each roadway, ventilation air is drawn 
out of tunnel for first half of the length, 
then fresh air is forced into the roadway 
and pushed out of exit by vehicle move- 
ment. 
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FIG. 5. Two long scows on each side of the 344-ft tunnel element carry rigging for 


positioning and lowering it. 


FIG. 6. Final accurate positioning of tun- 
nel elements was accomplished by tem- 
porary foundation block and jacking 
equipment shown. 
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FIG. 7. Space under a seated tunnel 
element is filled with sand placed by a 
combination of sand pump and com- 
pressed-air jets. Suction pipes also are 
moved about under the wide element 
to check for complete compaction and, 
as necessary, to remove trapped water 
and draw in sand. 


Because the subsoil, of fine sand and 
silty sand with a few lenses of silt and 
1S so hete rogeneous the approach 


’ ’ 


strueture ire divided into short unit 
vith key 


them to permit of some 


md expansion joints between 
movement 
Theoretical analysis of the effeets of an 
earthquake and the application of ulti 
mate load theory contributed a rational 
ipproach to the design 
As has been mentioned, the ventila- 
tion buildings are designed not only to 
house the fans and control equipment 
but also to act as dams against the river 
ind the earth backfill. To permit of 
minor movement, the ventilation build 
ings are made self-supporting, acting as 
dams founded on slabs. The building 
walls on the river sides are supported 
on three external vertical frames which 
much the same as the buttresses 
i buttress dam although in tension 
ventilation buildings, like the ap- 
in the dry in open 
tion The exeay ition, although 
very close to the river, was kept dry 
by a dee p steel sheetpile cutoff wall, a 
secondary earth cofferdam, and an ex- 


hye ~ were hi ilt 


tensive well-point system. With excava 
tion extending to 60 ft below the river 
level, the well-point and deep-well sys- 
tems had to pump about 10,000 gpm 
out of each of the excavations for the 
ipproaches and ventilation buildings 
Excavation was done by draglines and 
bulldozers on the north side and by a 
dredge on the south side. 

subaqueous part of the tunnel 
consists of six prefabricated elements 
\ hugh drvdock was formed by excia- 
vation on shore to below river level to 
wcommodate the construction of these 
concrete tunnel elements 344 ft long, 
78 ft wide and 24 ft high, each weigh 
18,500 tons. An extensive 
well-point system kept this excavation 
dry throughout the construction period 
The “drydock” was opened, for re- 
moval of finished sections, by cutting 


ing about 


» berm separating the basin 
rive! 
reinforced con- 


crete boxes, were built on the gravel 


The elements, huge 
floor of the drvdock by conventional 
methods. To prevent the entry of water 
into the finished tunnel, the top and 
sides were coated with a multi-ply as- 
phaltie waterprool membrane and the 
bottom was covered with 14-in. steel 
plate. This was protected on the roof 
ind base by 4 in. of reinforced concrete 
and on the sides by 4-in. wood planking 
For 11 ft at each end of the elements, 
all waterproofing is of 14-in steel plate. 

The tunnel section, Fig. 4, was de- 
signed in accordance with the National 
Building Code of Canada, using the 
Hardy moment-distribution 
method and a limit design principle in 
Analysis 


Cross 
respect to earthquake loads. 
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proved that a uniform cross section 
could be used for the entire length of 
the tunnel and that reinforcing could 
hy the same lor ill cross ection except 
for mamner iiations one the tunnel 
end 

Since large sand dunes move along 
the rivet hed ind layers of compressible 
soil underlie the tunnel, the strueture 
was analyzed as a beam on an elastic 
foundation, subjected to a sinusoidal 
load. The design provides a structure 
capable of following possible differen- 
tial settlements without cracking. This 
was xceomplished by designing a shal- 
low section with ventilation ducts flank- 
ing the roadway tubes. Such a section 
has the added advantage over a circular 
section of permitting a shallower profile 
ind shorter ipproach structure. 
\ hydraulic dredge opened a trench 


ilong the tunnel line 


Previous studies 
on models, theoretieal analyses and full- 
seale tests had indicated the dimensions 
ind side slopes to which the trench had 
to conform if injurious silting bv the 
sediment laden water in the river were 
to be avoided. The dredging was sched- 
ihead of the plae- 


ing of tunnel elements to ivold exces- 


uled to proceed just 
sive silting, which would require re- 
dredging 

Beeause ol the severe conditions pre- 
vailing during the spring freshet and 
because of the significant effects of 
ocean tides at this location, ill SIX ele- 
ments had to be placed during the 
winter. The river flow drops then to 
20,000 efs as contrasted with the flood- 
period high of as much as 550,000 efs, 
both as measured some 60 miles up- 
stream at Hope, B. C 

The placing of an element in the 
trench, illustrated in Fig. 5, begins with 
the warping of the floating umt from 
the drvdock to the mouth of the en- 
trance channel, where it is pulled into 
position between the two pairs Of scows 
ind under the supporting trusses that 
form the sinking rig. Once the element 
is secured in position, the whole rig 1s 
W irped to a fitting-out jetty, where final 
preparations are made for the sinking 
At the jetty, temporary foundation 
bloeks are suspended beneath the fifth 
points of the unit, pump controls, sur- 
vey stations, control tower and access 
shafts are installed, and a complete 
check of ballasting equipment, winch 
operation and control is run 

When all is in readiness, the sinking 
rig, cradling the huge concrete element, 
is warped into position over the trench 
by cables to anchors working from one 
end acToss the river. When close to final 
location, control valves in the element 
are opened to allow enough water to 
enter the ballast chambers to start the 
descent. As soon as the element begins 
to sink, supporting cables, arranged to 
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give an effective three-point suspension, 
take up the 400- to 500-ton load 

By gradually lowering the elements 
on the eables and trimming by mean 
of the ballast, the unit is sunk into thie 
trench, bearing the slope it will have im 
its final position. When it is close to th 
uljoining element and the temporary 
foundations have touched the gravel 
pads previously placed and_ leveled, 
1,500 tons of water are pumped in and 
the cables are released. At this point, 
the weight of the element is taken up 
by four hvdraulie jacks in contact with 
the auxiliary foundation blocks. These 
] icks are 


determinate support to the unit, plus 


irranged to give a statically 


ivoiding secondary stresses The jack 
ind foundation block arrangement. is 
shown in Fig. 6 

The element is left in this temporary 
position for 24 hours to allow initial 
settlement of the gravel pads to take 
place. The following day the extra wa- 
ter ballast is ejeeted and winches on the 


oad again, leav- 


placing rig pick up the | 
ing only some 10 to 15 tons on each 
jack. Final alignment is accomplished 
bv a eable-and-winch arrangement and 
by the hvdraulie jacks. When the unit 
is aligned to within 1% in. of its final 


position, and the faces of the joint eol- 
lars are about 1% in. apart, a hydraulic 
ith an eye in the 


l 


hook is engaged w 
idjacent element and the unit is pulled 
into contact with a foree of some 150 
fons 

As soon as all final trimming has 
been accomplished and the slightly in- 
flated gasket is pressed tightly against 
the face of the concrete collar on the 
adjacent element, valves in the bulk- 
head at the joint are opened and the 
water trapped in the joint chamber is 
drained off. As the water is removed, 
the full hvdrostatie corre- 
sponding to the water depth is brought 
to bear on the free end of the element 


] 


and the joint seal is squeezed tightly 


pressure 


into positive contact by i force exceed- 
ing 3,500 tons. 

Once the water is entirely removed, 
workmen can enter the chamber and 
complete the joint. To avoid undue 
stresses, the joint is not actually con- 
ereted until all anticipated settlement 
has occurred. 

When the element is seated on the 
temporary foundation, there is a space 
of about 3 ft between its base and the 
bottom of the trench. This space is 
filled by jetting sand into it by means 
of the gantry and pipe system shown in 
Fig. 7. The procedure used packs sand 
under the unit to form a solid founda- 
tion, after which the hydraulic jacks are 
released so that the load is distributed 
over the entire foundation. 

As work progresses, the trench is 
backfilled and the tunnel covered with 


. carefully designed protective laver of 
sand, gravel, stone and concrete mat- 
resses. These protective works are ear- 
ried over the whole tunnel and along 
the river banks in the immediate vicin 
ity to combat the danger of subsequent 
exposure and undermining of the tun 
nel structure by river scour. The pro- 
tection was devised after a series of hy- 
draulic model tests and a theoretical 
inalysis. 

The roadway surfacing will be of the 
bituminous type, laid over the mass 
concrete, which is placed in the tunnel 
elements before sinking so that, its ef- 
feet as ballast can be used to advan- 
tage during this stage of the construc- 
tion. In addition it serves as fill and 
for permanent weighting. 

Once the structural part of the proj- 
ect is completed, the electrical and me- 
chanical installations will be made, and 
by 1959 the tunnel will be open to 
trafhie 

The tunnel incorporates many special 
features that will make its operation 
fully automatic, but there will be op- 
tional manual control during rush 
hours. Four 75-hp fans, each serving 
half of one side of the tunnel, provide 
ventilation in 
with the air circulation that accompa- 
nies the movement of vehicles. The 
fans, located in the ventilation build- 
ings at each end of the tunnel proper, 
ire controlled by a time clock set to 
meet traffie conditions. This control can 
be overridden by carbon monoxide 
meters, a fire detection system, or by 
visibility meters, which maintain a con- 
stant check on conditions in the tunnel 
ind set up the proper ventilation pro- 


adequate combination 


gram in the event of an emergency. 

Traffic is controlled by signal lights, 
illuminated instruction § signs, _ tele- 
phones and public address loudspeak- 
ers spaced along the roadways. The 
tunnel attendant has at his disposal a 
closed-circuit television system with 14 
cameras installed along the roadways to 
provide a convenient means of inspect- 
ing conditions in any part of the tun- 
nel. 

Interior lighting is provided at all 
times and exterior lighting in the ap- 
proaches is available during the night. 
Sun sereens at the tunnel portals and 
carefully designed lighting, provide a 
gradual transition in light intensity 
between daylight and the minimum of 
5 ft-candles in the interior. 

Construction is being carried out 
under two separate contracts. The joint 
venture of Kiewit, Raymond and B. C. 
sridge and Dredging constructed the 
approaches. Tunnel elements were con- 
structed by the joint venture of Narod, 
Dawson and Hall of Vancouver and are 
being placed by Kiewit, Raymond, and 
B. C. Bridge and Dredging. 
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New lock at Wilson Dam is seen under construction in March 
1958. Navigation channel will be cut through the dam above 
upper sill, and a high-level bridge will replace lock-area road- 
way along top of dam and bascule bridge which now spans 
tandem locks at left. Note unique access roadway into work 


area and mixing plant at lock-floor level. 


Lock of 100-ft lift built into Wilson Dam 


HENRY as LOFFT, A.M.ASCE, Chief Construction Engineer 


CORYDON W. BELL, Jr., A.M.ASCE, civil Engineer, Office of the Chief Engineer 


Both Tennessee Valley Authority, Knoxville, Tenn. 
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nd downstream SUVUUO It, sup 


plement d by a splilway guide w ill 635 
ft long. To handle the 100-ft total lift, 
. double-leaf miter gate 117 ft high will 
installed at the downstream end. 
The 20,000 efs of water needed to fill 
e lock chamber is admitted through a 
culvert extending the 
length of the chamber in each wall 


Dy 1o-tt 


These two culverts terminate upstream 
it bellmouth intakes 15 by 23 ft in the 
dam face; downstream they make a 90- 
deg turn and discharge into the dam 
channel. ‘Tainter-ty pe gate 
it both ends of each culvert, 
control the flow to and from the ports 
of the lock-floor lateral system. Final 
filling can be accelerated by lowering 
the upper gate to permit spilling into 
the chamber, while supplementary final 
emptying will be accomplished through 
ports under the lower gate. The latter 
is necessary because the water level in 
the canal averages 5 ft below the river 
level at the point of discharge. Filling 
will take about 12 min., and the full 
locking evele an average of 45 min. 
Downstream guard walls are conven- 
tional. However the upstream guard 
wall, 555 ft long, will be a floating rein- 
foreed concrete boom similar to that in 
Kentucky Dam. A 
high-level bridge will span both the new 
and the old locks, thus eliminating traf- 
fic interruptions on the river and on 


successful use at 


the dam roadway. 

Canal alignment will be altered to 
provide a better sailing line with respect 
to the railroad and highway bridges 
downstream. This involves by-passing 
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the existing downstream canal lock 
dam and leepening of 
resent lowe r tance In lock ch imbe r 


he canal by 10 ft 


re quire S 


1 
I 
t 


Construction features 


The 46-month construction program, 
which began in July 1956, is proceed- 
ing according to a critically timed 
schedule which permits a minimum of 
delay to traffic on the roadway over the 
dam and virtually no interruption to 
navigation. The chief operations in- 
volved are the construction of the new 
lock chamber, including existing spill- 
way alterations; excavation for and 
maintenance of a temporary canal while 
the existing canal is being deepened; 
realignment of the canal at the down- 
stream end; erection of a high-level 
bridge over the new and existing locks: 
ind deepening of the existing lower 
lock chamber so that the tandem lock 
can function as an auxiliary unit with- 
out the 10 ft of lift now provided at 
the canal lock. 

Very limited space is available for the 
construction plant. The usual shop, 
warehouse, and office buildings are lo- 
cated above the old tandem locks on 
the right bank. A feature is a unique 
access bridge across the existing locks. 
The mixing plant, with three 2-cu yd 
tilting mixers, is situated just down- 
stream from the land wall of the new 
lock. It is supplied with graded aggre- 
gates (from sand to 6-in. cobbles) by 
conveyor from a 50,000-ton storage area 
located in a small ravine adjacent to the 
main construction plant. Cement moves 


by pneumatic tube some 1,100 ft from 
. railroad-car unloader to a 4,000-bbl 
silo. Flv ash is brought in from TVA’s 
nearby Colbert Steam Plant in bulk ce- 
ment trailers of 125-bbl capacity 

Fly ash brings difficulties as well as 
savings. With a consistency described 
by project personnel as that of “dense 
smoke,” this material creates a serious 
dust problem unless properly handled. 
Special silo vents and the introduction 
of the fly ash with the mixing water 
substantially reduced the dust problem. 

Conerete mixes were specially de- 
signed and tested to utilize limestone 
regates and fly ash. Manufactured 


sand and aggregates are furnished un- 


;oo 


der contract. Interior mass concrete 
(with coarse aggregate of 6-in. maxi- 
mum size) contains 0.51 bbl of port- 
and cement and 170 lb of fly ash, the 
ly ash replacing 8.6 percent of the sand 
and 32 percent of the cement. In the 
face concrete (with coarse aggregate of 
3-in. maximum size), which contains 
0.80 bbl of cement and 182 |b of fly 
ash, the latter replaces 20 and 10 per- 
cent of the cement and sand respective- 
ly. Full details on TVA’s use of fly ash 
were presented in an article by George 
K. Leonard, M.ASCE, and Philip A. 
Schwab, in the March 1958 issue of 
Civin, ENGINEERING. 

From the construction-plant area on 
the bluff to the floor elevation of the 
new lock, trucks and other heavy equip- 
ment must drop 120 ft in a horizontal 
distance of only 800 ft. To accomplish 
this, 1,950 lin ft of bridge and road- 
way are required to permit a suitable 


] 
| 
{ 
l 
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FIG. 1. New lock, 110 by 600 ft, is built into downstream side of 
Wilson Dam to avoid working in about 90 ft of water in Wilson 
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navigation while thi 


stream and 
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i 
S I 


on a 7-percent 

lor the 
designe idard 
tpile structure, but difficulty in ob 
taining sheetpiling necessitated the sub- 
stitution of a timber rockfilled crib sec- 


tion 200 ft long from the spillway and 


roadway. is a 
plete reverse turn and continues down- 
into the 


shee 


stream on a 5-percent grade 


work area 
Eleven timed 
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Lake. Water from this lock of 100-ft lift is discharged into the 
main stream rather than into navigation channel. 


he apron of ‘the 
remaining section there are 2 


In the 
ach 36.6 ft in diameter 


sheet pile cells, ¢ 
ind at 38 ft high, the cell farthest 
downstream being tied t existing 


concrete guard wall by a sheetpile cut- 
and 


out 


1 
) ne 
{fT wall nnorted hy | caf elax 
0) \ all supported Vv berms OT Clay 
The 


gro 


rock gravel-filled cofferdam ce 
ere ited on the river 
backed up on th ! 

the main cofferdam 


1 on 
liecated by the pres 


Icrection 
ledge TOC k was com] 
ence of large limestone slabs, 
taining up to 100 cu yd and weighing 
200 tons. These had been displaced dur- 


some con- 
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Steel cantilever forms in panels 10 ft 
long are used for 5-ft lifts in lock walls. 
These forms, manufactured by Blaw- 
Knox, have removable panels for easy 
placement of lock-wall armor. 


* 


ing high-water discharges and deposited 
in piles and windrows below the dam. 
Drilling and blasting were required to 
reduce these slabs to a size that could be 
handled by power shovels. 

In January and February 1957, the 
cofferdam safely Wilson 
Dam flood of record, 372,000 cfs. 

When canal deepening is completed, 
a rock ledge (2,300 ft by 40 ft, and 10 
ft high) will remain under the coffer- 
dam separating the new and old lock 
areas during Stages 2 and 3. It is 
planned to remove 1,750 ft of this ledge 
under water. The remaining 550 ft 
downstream will be removed in the dry 
inside a sheetpile cofferdam. 

Rock excavation for the new lock, 
totaling about 200,000 cu yd of a shaly 
limestone, was completed on schedule 


passed the 
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7 ey 


A 


5 seg 
il 


in eight months, utilizing conventional 
equipment and carbide-tipped bits. This 
limestone contains excessive amounts 
of flint (or chert) which is very hard 
on drill bits and equipment. Powder re- 
quirements ran 34 lb and blast drilling 
from 114 to 134 lin ft per cu yd of ex- 
cavation. A complete broaching opera- 
tion was necessary in lines adjacent to 
the dam to protect the old concrete. 

The 15-month concreting operation, 
during which over 375,000 cu yd will 
be placed, is approaching completion 
with 354,000 cu yd placed through June 
1, 1958. Concrete is trucked an average 
of 500 ft from the mixing plant in 4-cu 
yd buckets. Most of it is placed by a 
40-ton electric American revolver gan- 
try crane mounted on lock-floor rails. 
Other pours are made with 2-cu yd 


In Stage 2 excavation area, looking 
northwest from position of new lock’s 
downstream gate, note removal of rock 
and old guard wall under way in fore- 
ground, Beyond, behind Dike B, is deep- 
ened Florence Canal. Temporary canal 
can be seen in left background. 


buckets handled by crawler cranes. 
Placement has averaged 1,800 cu yd 
per day with 2,100-cu yd peaks while 
working in big blocks. Concreting is 
done on the two night shifts, the day 
shift being reserved for form changes 
and other construction. 

Principal wall sections are formed in 
5-ft lifts using Blaw-Knox steel canti- 
lever forms. Removable panels within 
the forms allow the protective lock-wall 
armor to be set integrally with the 
walls. These forms are raised by alumi- 
num A-frames with manual hoists. For 
special sections, culverts, and vertical 
recesses, reuseable shop-made wood 
forms are utilized. 

Passage of water through the dam to 
fill the lock presented a special construc- 
tion problem. Two passages, one in each 
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FIG. 2. Floating bulkhead, 46 it wide and 74 ft high, is positioned against face of 
dam and unwatered. Tunneling can then proceed through dam for lock-filling culverts. 
After floating to site, bulkhead was turned into vertical position by flooding of com- 


partments in its base, seen at right in photo above. In photo at left, below, bulkhead 
is in position. Lines on it indicate finished culvert dimensions. 
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FIG. 3. Closely scheduled channel changes are necessary to avoid navigation stop- 
page as Florence Canal is deepened to eliminate Lock and Dam No. 1 
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head is a 35-ft-deep, all-welded, cellular 
structure whose sides and bottom fit 
igainst the dam’s upstream face. See 
Fig. 2 and accompanying photo. Be- 
eause of the rough and irregular sur- 
fuce of the dam concrete it was neces- 
surv for a diver, using a series of verti- 
eal tightwires, to plot the configuration 
of the dam face. From this information 
sealing details were worked out using 
shaped timbers and rubber seals of 
musie-note type 

The bulkhead Was 


flooding the three lower compartments, 


positioned by 


thus turning it to a vertical position. It 
if 


is then sunk to the right depth in 


front of the culvert opening and puiled 


tight by eables. Water was pumped out 

elow 

Z 

vas then removed 

water pumped out, thus allow- 

ing external water pressure to complete 

the sealing of the bulkhead. A similar 

procedure will be used at the other cul- 
vert entrance 

With the bulkhead in place and un- 

watered, irefully planned and exe- 


ling program began. Start- 
previously excavated 
three advances of 6 
ind one of 6 to S ft were made. The 
op and bottom were line drilled on 4- 


spacing was 4 to 8 in. at the 


centers 
ides depending on closeness to an adja- 
construction joint of the dam. 
spacing varied from 114 to 2 

closer spacing being in a pilot- 

In the three 6-ft advances the 

pilot-hole was line drilled and blasted; 
is then pulled by blasting 

the hole. About 
drilled for each round using an average 
of 170 lb of Hercules Gelamite No. 2 
) with Dupont No. 6 


st indard-delay electric eaps ind up to 


22 holes wer 


per 6-ft advance 
10 delays. Explosives varied from 1.5 to 
14 Ib per hole. All loading was strictly 
upervised and recorded. The average 
mount of concrete removed for ¢ ich 
idvanee was 110 cu vd 
Before the final 6- to S-ft adv ince, 
the culvert stoplog was positioned to 
prevent area flooding should the bulk- 
head become damaged. A timber plat- 
form was constructed in the bulkhead 
to eateh falling concrete and a timber 
mat placed over the culvert entrance 
irea. Line drilling was carried cof- 
pletely through the 
and the enlarged pilot-hole broached 
through to the bulkhead void. Blast 
holes, on 1S8-in. centers, were drilled to 


entire section 


within 18 in. of the dam’s upstream 
hace, 

Using only ®g Ib of dynamite pet 
hole ae Ib at the front (tunnel face) 
and 14 Ib at the back of each hole 
the section was pulled to the pilot hole 
already 


The remaining — concrete, 
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eracked by adjacent excavation, Was 


chipped ind wedged out. Closeness ot 
both the bulkhead (inner face was onl 
ibout 3 2 iway) and the dam con- 
struction joint, made removal of the 
last section particularly eritical 

\ high-level bridge over the naviga- 
tion channels will replace the roadway 
on the dam and the bascule bridge at 
the present lock. Removal of the present 
roadway arches and piers 1n the new 
lock area is a rather difficult job which 
will be closely timed and planned for 
accomplishment during the four-month 
will be out of 


service during erection of the high-level 


period when the roadway 


bridge. Four existing roadway arches 
weighing 1,580 tons each and_ thre 
piers weighing 460 tons each must. be 
cut into 20- to 40-ton chunks, loaded on 
barges, and disposed of upstream in 
Wilson Lake 

Just before closing of the present 


roadway, scheduled lO! December 
LODS, 16 ft ot the downstream roadway 
section will be removed across all four 
irches, reducing traffie to one lane. Af- 
ter the road is closed, the remaining 
1114 It of the roadway section and the 
19-ft gate section will be removed, al- 
lowing concrete to be placed in the 
bridge foundations in this area and in 
the lock walls up to final grade 
Original schemes contemplated the 
removal of the gate section, roadway 
arch and plers in the wet, using an air 
cushion during blasting to protect the 
dam conerete. However, the TVA Con- 
struction Plant Branch developed a 
method that permits their removal in 
the dry by utilizing both the permanent 
spillway and the temporary culvert 


bulkheads. 
Floating guard boom 


A floating guard boom, 555 by 27 ft, 
on the spillway side of the lock, will 
guide vessels into the upstream en- 
tranee. This concrete boom will be built 
in six sections in an area just down- 
stream from the new lock and floated 
when the area cofferdam is flooded. The 
sections will be assembled in the lock 
chamber and towed into the lake above 
the dam, perhaps as the first craft 
locked through. Assembly, by bolting, 
is faeilitated by temporary flooding of 
compartments to align the boxes. 

The downstream end of the floating 
boom will be fastened to the lock wall. 
The upstream end, or nose, of the boom 
must have two anchors to hold it in 
position in over SO ft of water The 
scheme currently favored is to use 900- 
ton anchor blocks made as open-t nded 
evlinders 27 ft in diameter and 20 ft 
high, constructed of steel plate and in- 
ternally braced. Provision would be 
made to center a tremie pipe in the 
cylinder and hold it there while placing 


some 450 cu vd of concrete under 


ter from a floating 


plant 


Reconstruction of Florence Canal 


In the Florence Canal and the tem- 
porary canal downstream from the lock, 
the Massman Construction Company 
ind the Farrell Construction Company 
ire moving 3.2 million cu yd of mate- 
rial under a $4,000,000 contract. The 
temporary canal, 100 ft wide, excavated 
mostly in the dry, permits navigation to 
continue without interruption while the 
contractor deepens the existing 300-ft- 
wide Florence Canal and relocates thi 
lower end to bypass the canal lock of 

Involved are about 2.0 million 

f overburden and 625,000 eu 
vd of rock. With the exception of 110,- 
QO00 cu vd of earth, excavation is in the 
dry. Overburden is piled on Patton Is- 
land, raising the present dike that pro- 
river, while 


tects the 


canal from the 
most of the rock becomes riprap protec- 
tion for the canal slopes. Two 6-cu vd 
walking draglines handle most of the 
overburden. The relocated and the tem- 
porary canal are shown in Fig. 3 
Upstream from Dike B, TVA is re- 
moving about 270.000 ecu vd of rock 
ind 40,000 cu vd of earth in conjune- 
tion with the canal deepening. This 
work is divided into three stages, dic- 
tated by lock construction and naviga- 
tion requirements: Stage 1 is at the 
Florence Canal entrance, Stage 2 in the 
area of the new lock, Stage 3 in the 
tandem lock entrance, including deep- 
ening of the lower old lock chamber. 


Alterations on old lock 


With the new lock and reconstructed 
Florence Canal in operation, the old 
tandem lock can be taken out of service 
and unwatered. Machinery and gates 
for both locks will be given a general 
overhaul. Lowering of the downstream 
lock floor by 10 ft requires an excava- 
tion totaling about 21 ft in depth so 
that a new filling and emptying culvert 
can be built into the floor. The existing 
wall culverts will be plugged. Repairs 
will be made to the downstream wall 
blocks and, of course, 10 ft must be 
added to the downstream miter gate 

Design and construction of the new 
Wilson Lock are under the supervision 
of the TVA Office of Engineering, of 
which George K. Leonard, M.ASCE, 
is Chief Engineer, Robert A. Monroe, 
M.ASCE, is Chief Design Engineer, 
Reed A. Elliot, M.ASCE, is Chief Wa- 
ter Control Planning Engineer, and the 
senior author is Chief Construetion En- 
gineer. At the project, Warren Me- 
Mahan, H. L. Broadfoot, M.ASCE, and 
J.C. MeCraw, A.M.ASCE, are respec- 
Manager, Construction 


tively Project 


Engineer, and Construction Super- 


intendent 
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" e ” » a. 
aS meh ot HS ~ 
Program will reduce pol- . { . 


si 


lution of Potomac River, 
thus enhancing its rec- 
reational use. Here, as 
part of President's Cup 
Regatta, a scull race is 
in progress. Lincoln Me- 
morial is at right. Photo 
by National Park Serv- 
ice. 





Sludge-digestio Preliminary 
tank sedimentation tanks 


Power plant 


Addition to Washington, 
D. C., sewage treatment 
plant will provide high- 
rate aeration. See close- 
up at left and general 
view below. Photo by 
District of Columbia, De- 
partment of Sanitary En- 
gineering. 


Blower 
building \ 
} Aeration tanks 

¥ Final 


sedimentation 


In close-up of aeration 
tanks under construction, 


tanks 


above, existing sewage 
treatment plant appears 
in background. Photo by 
District of Columbia, De- 
partment of Sanitary En- 
gineering. 
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Part 2. $150-million program includes addition to Treatment Plant 


Capital enlarges its sewerage system 


C. FRANK JOHNSON, M. ASCE 


Engineer-Director for District of Columbia's Board of Engineers, 
composed of Chairman Frank A. Marston, Samvel A. Greeley 
and Gustav J. Requardt, all Members ASCE 


Senior Engineer, Metcalf & Eddy, Boston, Mass. 


The population growth of Washington, 
D. C., has been phenomenal. From a 
population of 486,869 in 1930, it 
jumped to 802,178 in 1950. The present 
population exceeds 866,000. The esti- 
mated population for the year 2000 is 
1,125,000. While the population growth 
of the city itself has recently slowed 
down to some extent, the suburbs are 
growing rapidly. The tributary popu- 
lation in the Washington Suburban 
Sanitary District now is about 500,000 
ind is expected to increase to 800,000 
by the vear 2000 

The populations used for 
ire as follows: 


design 


Sewage treatment plant, 
arf | 


year 1980.. hea 1,791,000 
Sewer svstem, vear 2000 1,925,000 


The average population density in 
the District of Columbia for 1950 was 
27.3 persons per net (sewage-produc- 
ing) acre, and for the year 2000 is 
expected to be 38.3. 

Water consumption (filtered water 
delivered to mains) is shown in Table 
IV. The present yearly 
by domestic consumers is 55 to 60 
ged (gallons per capita per day). A 
value of 65 ged was used for design, 
allowing for some increase in future 


average use 


years. 
The per capita consumption in 
Washington is considerably greater 
than that in the suburban area, be- 
cause the consumption in Washington 
is for governmental, industrial, com- 
mercial, and other uses peculiar to the 
eapital, while that in the suburban 
area is almost solely for domestic use. 
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Comp irison of data in Table IV with 
data in Table VIII, keeping in mind 
the Washington Suburban Sanitary 
District population tributary to the 
District of Columbia sewage treatment 
plant, indicates that the annual average 

differ 
average 


water consumption does not 
greatly from the annual 
quantity of sewage. However, a vari- 
ition was found in the ratio from 
month to month. 

The basis used for estimating aver- 
age sewage flows for design is given 
in Table V. Hourly peak rates of dry- 
weather flow were computed by the 
use of factors applied to the yearly 
average total dry-weather flow, ranging 
from a factor of 2.0 for average flows 
exceeding 60 mgd (million gal daily), 
to 3.0 for a flow of 6 mgd, and up 
to 6.0 for a flow of 0.05 med. 

Since it is permissible in Washington 
to drain to separate sewers a limited 
amount of areaway and depressed 
driveway, it was necessary to allow 
for a small amount of stormwater. 
This was done by adding an allowance 
to the peak dry-weather flow, ranging 
from 15,400 gad (gallons per acre per 
day) for a 10-acre area having a 
density of 40 persons per acre to 1,480 
gad for a 10,000-acre area having a 
density of 10 persons per acre. Typical 
peak rates, or required capacities, for 
design of separate sewers are given in 
Table VI. 

For the design of interceptors, pro- 
vision was made to take some storm- 
water from the tributary combined 
sewers, using dilution factors from 5 
to 30, and about 200 in one ease, as 
stated in Part 1 of this article [in the 


June issue], for the sewers tributary 
to the various streams. Overflows from 
the interceptors to the streams were 
provided at two points where the 
dilution factor decreases with progress 
downstream. A minimum design rate 
of 3800 ged was recommended for 
separate sewers and interceptors. 

The so-called rational method was 
used for determining stormwater run- 
off for the design of combined sewers. 
In general, a 15-year rainfall frequency 
curve was used, based on 60 years of 
record at Washington, as shown in 
Table VII. For areas of over 500 
acres, a “distribution coefficient” was 
used to reduce the estimated runoff, 
based on a paper by Frank A. Marston, 
M. ASCE, (Transactions of ASCE, 
1924, Vol. 87, p. 535). 

A coefficient of runoff of 0.30 was 
used for pervious surfaces and 0.90 
for impervious surfaces, for all dura- 
tions. Typical proportions of present 
impervious surfaces were determined 
by measurement of several blocks in 
Washington, and impervious conditions 
as of the year 2000 were estimated on 
the basis of these measurements, using 
maps showing present development, 
and considering the zoning regulations. 


Sewer capacities 


Computations of capacities for sewers 
were based on a value of Kutter’s 
or Manning’s n of 0.015 for all existing 
sewers and for proposed sewers 24 in. 
and less in diameter; and an n value 
of 0.013 for proposed sewers 27. in. 
and larger. Allowance was made for 
additional head losses in the ease of 
curves, special structures, and increases 
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FIG. 4. Typical profile TABLE IV. Water consumption 


( 


of an existing com- 
bined trunk sewer 
compares actual ca- 
pacities with those 
required in year 2000. 
(Figs. 1, 2, and 3 ap- 
peared in Part 1.) V 


TABLE V. Estimated yearly av- 
erage dry-weather flows for 
year 2000 





TABLE VI. Hourly peak rates 


of separate sewers serving resi 


For design 
per day 


dential areas, in gal per capita 
g f f 


gcd 


FIG. 5. High-rate aeration plant is being built as addition to existing sewage treat- 


ment plant. 





TABLE VII. Rate of rainfall 
adopted as basis for design of 
combined sewers 


Potomac 





TABLE Vill. Sewage quantities at 
treatment plant, mgd 


Pre \\ 
lis 


) 
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in velocity. Possible recovery of velocity crowns, Which results in a lower that operation can be changed from 
when the velocits I es wa ietual capacity than is indicated by the high-rate aeration to step aeration, 11 


generally ignored invert slopes ever desired, by making certain altet 


I 


Kor proposed separat ewe! i Rehef sewer \\ plann d for the itions in, and idditions to, the struc 
| } 
minim erty I combined trunk sewe iter a tu Pure suc! 1 change Wotlld mere 


of the hydraule computations and the th degree of treatment 
records of sewer and street flooding percent 

being 0.0138. Relief sewers were planned for the The Board concluded that — the 
0.0005 was used separate trunk sewers and interceptors planned addition to the sewage treat 
le Kor | 
1 minimum velocity. of material. Proposed relief sewers are desired abatement of pollution. It was 
shown in Fig. 2, f this thought that 16 final sedimentation 
article Jin the June issue tanks mav be desirable in the future, 


posed com- I the compute dad defieieney was ment pl int was necessary to obtain the 
i 


rather than 12 as originally contem- 

Sewage treatment plant plated. Certain other improvements 
the existing Sewage quantities a the treatment were recommended for the treatment 

mbined a rate trunk sewers plant are shown in Table VIII, and plant, including increased pumping and 
ors. It was found that sewage characteristics in Table IX metering facilities, reconstructed grit 

combined trunk sewers The treatment plant now removes chambers, new sludge-thickening 

idequate, which was not somewhat more than lf the sus- tanks, additional elutriation tanks, and 

were built long nended solids in the raw sewage and idditional vacuum filters. Their design 


gn standards somewhat less tha one-third of I has already been started. The improve- 


ind befor organic matter as measured by the ments were planned for construction 


hi t] 5-d B.O.D. This treatment wa in three stages, extending to 1970. The 
deemed inadequate, although it was total estimated cost is $18,000,000. 


ecent phenomenal 


concluded that the Potomac would in The recommended work at the 


juate, the future satisfactorily issimila treatment plant will help reduce the 


ideq 


polluting matter having a total pollution to acceptable conditions. The 

of 120,000 Ib per day study shows that, after completion of 

The “high-rate aeration plant ’ (Fig ll the reeommended work, including 

5), which was put under construction relief intercepting sewers, the average 

recently as : iddition to the treat dissolved oxygen in the Potomac in 

ment plant, was planned ind designe inv month will not be below 5 ppm, 

correspond prior to the Boar tudv. It will ind that in not more than about 

ipacities, as enable the entire treatment plant to three months in any five-year period 

shown 1 remove over SO it of the sus- will the minimum dissolved oxygen be 
pended solids th raw sewage ind 

about 80 percent of the B.O.D., under aptl te i District of 

1980 conditions. The design is such official, this program pro- 

degree ol protection to the 

beyond normal sanitary or 

esthetic requirements. Although these 

st indards ire higher than those gven- 

siuicuhaeiercuiben ” —_ erally met in the past by the average 


TABLE IX. Sewage characteristics 


M - nnu I Clty, they are considered justifiable in 
the nation’s capit il. 

The District of Columbia was repre- 
sented in the work by its Department 
of Sanitary Engineering, of which 
David V. Auld, M. ASCE., is Director, 
ind Roy IL. Orndorff, M. ASCE, 
Deputy Director. 

The study was made by, and under 
the supervision of, the three members 
of the Board of Engineers, Frank A. 
Marston, Samuel A. Greeley, and 

RECOMMENDED PROGRAM Gustav J. Requardt, Members ASCE, 
Pollution abatement: acting jointly. They were assisted by 
Reliefs for interceptors 1 + ee + + + $60,460,000 the engineering firms of which they 
Conversion of some combined are partners, respectively: Metcalf «& 
systems to separate systems 1% » « Eeeeee ; . 
Sewage treatment plant se ee 6» ©61OOIZ000 Eddy, Boston; Greeley and Hansen, 
Chicago; Whitman, Requardt and 
Subtotal pens . , . $89,761,000 | Associates, Baltimore. In addition, 
— each of the firms did other work, 
Combined sewers . . « « $57,190,000 separately, which was helpful to the 
Separate sewers ear sh nt 4,240,000 | Board of Engineers and which con- 
61,430,000 | tributed to the whole improvement 
ats | program. The writer was in immediate 
Grand total s Pee Peay ee ae . . $151,191,000 | charge of the Washington office of 
the Board of Engineers. 


Subtotal 


CIVIL ENGINEERING July 1958 (Vol. p. 505) 47 





M. chanization of irrigation and drain- 


ize construction is so new that its bene- 
fits to our growing nation lie hidden in 
the problems of surplus crop produc- 
tion. We still look back to gangs of low- 
paid men digging ditches by slow spade- 
fuls, or to sweating muleskinners level- 
ing land with purple language and little 
dragfuls. 

While the new machines are costly, 
they have made earthmoving int« 
struction’s biggest bargain. In Fig. 1, 
prepared by the Bureau of 
Roads, of improved 


con- 


ffect 


the e 
ment on highway excavation bid 


is shown. For irrigation and drainag 
the effect should be 
line plots the trend in 

bids per cubic yard, the her broken 
line the theoretical trend if there had 
been no improvement in equipment or 
labor productivity since 1923. In other 
, the broken line contains the in- 
rease in wage rates per hour which has 
brought higher living standards to con- 
struction workers. 

The solid line, on the other hand, r 

flects the expanding use of crawler trac- 


tors and internal combustion engines in 


the twenties, the advent of diesel-pow- 
ered tractors in 1931, and of 
pelled rubber tired earthmovers in 1938 
It further shows that increased power, 
capacity, speed and ease of handling of 
ull types of earthmoving equipment 
since World War II have key 
vard of earth down, les] 
hauls, depreciation in the dollar, and 


simular 


} 
words 


self-pro- 


it Costs per 


i 


Te longer 


Trencher with contour ditching attachment opens up canal 


through level land. 
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IMPACT OF MODERN EQUIPMENT 


E. A. BRAKER, General Supervisor of Sales Engineering, Construction Equipment Division, 


rapidly rising equipment prices and la 

por wage rates 
The big earthmoving machines are 
owned largely by contractors with con 
struction know-how. American farmers, 
however, still move the most earth. Fig 
ire 2, from Department of Agriculture 
the number of farm 
tractors, larger than garden size, has in- 
creased since 1910 and how 
power is rapidly disappearing from the 
rm. With 4.6 million tractors capabl 
about 100 million belt 
horsepower, American farmers in 1957 
directors of power rather 


dat & shows how 


musele 


of developing 


had become 
than its sources 
New 


impact on irrigation and drainage con- 


machines having the 


greatest 


struction come under the following gen- 
eral classif 


1. Crawler 
equipment 


ications: 


tractors and matching 


2. Self-propelled rubber-tired wheel- 
ed equipment 

3. Digging, hoisting and loading ma- 
chines 

4. Farm operating and special-duty 
equipment 
First come the crawler tractors, the 


ind consistent performers 


most versatile 
in the construction industry 
design with all the 
over the 
the ability to pivot turn, 
anywhere. They 
pulls such as for 

rippers, and mak 


highly maneuverable mountings for 


Comp ict 
weight distributed 


driving tracks, together with 
enable ce! iwl- 
ers to go practically 
ire ideal for heavy 
ibsoil plows and 


machine. 





ttt ttttt+++ 4AM at 


tot tttet t+ ttt et 











FIG. 1. Effect of improved equipment on 
construction prices for 
shown by curves of Bureau of Public 


excavation is 


Roads. Solid line plots trend in actual 
average bids per cubic yard. Broken 
line shows theoretical trend with no im- 
provement in equipment or productivity. 


pusher plates, bulldozers, bullgraders, 
front-end loaders, sidebooms and cranes. 
In addition, they are rugged mobile 
power units for pumps, hoists, winches 
ind air compressors. 

Crawlers come in a wide variety of 
sizes weighing from 3,500 to over 60,- 
000 Ib. All except the smallest sizes are 
powered by diesel engines. Agility of 
smaller models; their over-all ease of 
transportation, operation and mainte- 
and their lower prices, often off- 
theoretical advantage of the 


biggest machines on all but the largest 


hance ; 


set the 


projects 


A bull-clam, skid-shovel works as bulldozer, loader and utility 
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ON IRRIGATION AND DRAINAGE 


International Harvester Co., Melrose Park, Hl, 


The great handicap of the track-typ 
tractor is its speed, 
about 8 miles an hour at best. Another 
disadvantage is that its pullbracing steel 
grouser tracks tear up roadways and 
finished surfaces. Standard practice is to 
use trucks and trailers for movement 
between jobs 


x pe 1 os 
relatively SiOW 


Rubber-tired earthmovers 


Self-propelled rubber-tired machines 
have big advantages over tracks in 
speed and mobility on firm surfaces in- 
cluding paved roads. Consequently they 
are in growing use for long-haul earth- 
moving, rock hauling, dam_ building, 
precision finishing of roads, ditches and 
terraces, and for stockpiling and load- 
ing loose materials. Limitations come in 
traction and flotation on soft, rutted 
and muddy surfaces. Average traveling 
speeds are reduced by acceleration time, 
slippage and w ting for loading or 
pushing units 





4— Horses and mules 


| ad 


Tractors 


Millions of head 
Millions of tractors 








ope 





1910 1920 1930 1940 1950 1960 
A FIG. 2. Relative numbers of horses 
and mules on farms as compared to trac- 
tors (not including garden tractors) are 
plotted by U. S. Department of Agri- 
culture’s Research Service. 


In typical Florida land reclamation 
scene, dragline constructs drainage 
ditches in background and crawler-dozer 
levels in foreground. 
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Rubber-tired earthmovers come in 
variety of types: 
1. Independent units 
Four-wheel tractors 
i-engine dri 


tandem or 


Four-wheel scrapers 
Motor graders 
wheel drive 
Shovel-type loaders with front 
wheel drive 

. Pusher loaded units 
Two-wheel tractors and two-wheel 
Four-wheel tractors, rear-wheel dri 
scrapers 

. Shovel or belt loaded units 
I'wo- or four-wheel tractors with 1 
ff-} 


, \ 
highway or 


} 


Obviously most heavy rubber-tired 
earthmoving equipment requires auxil- 
iary machines for successful use. To 
permit maximum hauling speed, haul- 
road maintenance by motor-graders is 
desirable 

The larger 
generally are available with hydraulic 
torque converter drive which reduces 
shock loading on the drive train and 


earthmoving machines 


ye eo BREE CRE SQ 


In land forming, self- 
propelled scrapers are 
favored equipment for 
long hauls and also 
for short hauls when 
ground conditions per- 
mit self-loading, as 
these two 14-cu yd Pay- 
scrapers are doing in 


Nebraska. 


makes possible a power-shift transmis- 
sion. The main drawbacks to greater 
use of torque converters are initial high 
cost and the considerable amount of en- 
gine power absorbed by the converter, 
which dissipated as heat 
through the engine cooling system and 
paid for in extra fuel. This is often 
more than offset by greater rimpull at 


must be 


slow traveling speed, faster accelera- 


ind higher speeds on hauls with 


tion, ] 


variable grades. 
Digging, hoisting and 
loading machines 


Among the digging, hoisting and 
loading machines, the most versatile is 
the power shovel, often a key loading 
machine for off-highway haulers. Popu- 
lar sizes range from %g to 4 cu yd. 
Nearly all sizes are convertible from 
shove 1 to backhoe to dragline, clamshell 
or crane. The smaller models may be 


truck-mounted for quick movement 
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mounted, is well S erosion ind drain 
ize control implements such as_ two- 


way disk and moldboard plows, hat 


rows, subsoilers, listers and middle-bu 
ters 
Modified utilit ors with onl 
wheels provide power for small 
highly maneuverable sell propelled 
scrapers. They also drive very efficient 
compactors having combination rubber- 
tired and steel rollers 
While crawler tractors stand out as 
Portable rotary favorites of the construction industry, 
rigs like this often thev 
drill irrigation of the tractors on U.S. farms in 1957 
wells 300 to 400 ft Most 
deep in one day. 
Scene is in Ne- 
braska. 


made up only ibout 3.7 pereent 


of these were in smaller. sizes 
Many have hydraulically actuated tool 
bar dozer combinations ipplicable to 
wide variety of crop production, sol 
conservation, irrigation, and drainage 
operations. Crawler tractors are ex 
pected to increase in number as farms 
re combined into larger units and 
soil conservation, irrigation and drain 
iwe construction become more urgent 
Sprinkler irrigation is rapidly becon 


iting equipment 


juirements, 


powered 


ur compressors operate isie engine as in fan ‘actors and 
if | d-held Ts, roc] , 7 : , 
t hand-held diggers, rock trucks. While sprinkler irrigation does 
ee mars, aa vibrators, ot require level | 
ind form-pin drivers. Tractor-compres- 


{ + r eamt ratinne r vilahle wh } 
1OOt- <or comopimation ire avalabdie on which 


aigging 


, dressing CTLs, vinches, backhoes, ind shovel- 


eine 


conserve 
vaders can be mounted water in surface irrigation M nv farm- 


. . . ete) nna ( 1 ] shay, for th 
Farm operating and special- rs also use underground plj ru 
purpost 


duty equipment 
New irrigation techniques 


1 under suita- Farm operating equipment 


to 1,500 cu yd per hr lp) l w *khorse ] h tractor Mort ina rainage const 


ble condition lig and elevate earth hitched to mechanical wer. The prin \lodern equipment 


11 | , , — 
rubdber-tired haulers, than niilion wheeled tractors ot 


with hottom-d imp over garden S1Ze, together with ibout 

170,000 crawlers, provided mechaniza 
Rubber-tired shovel-type loaders i American farms in 1957 iced in preparing new | * drain 

have already been mentioned. Similar vpical manufacturer’s wheeled- irrigati ‘rawler tractors do 


oaders on modified crawler tractors, in tractor line consists of many models of his work at vorable cost per acre 
from 1% t cu vd, are also both 4-wheel standard or utilitv, and } vy be equipped with dozers 


use for digging and loading. A tricycle or Farmall type, with choice of stumpers, rock forks, grubber and land 


four-in-one bucket with hydraulic gasoline, liquified petroleum gas, or die- clearing blades and other special mount 


n converts sel engines. Power steering, indepen- ed equipment, some developed by in 


roll-back ictlo 
1 
] 


el umshe li, bul 


Idozer dent rear power take-off, torque ampli- genious contractors. Big crawlers also 
im shovel, all by touch of a her, speed-change on-the-go, fast-hitch team 1n pairs to knock down an acre or 
ngle hydraulic control lever 1 other features enable users to do more of trees per hour, dragging a heavy 
Backhoes may be added t ‘1 ' re in shorter time with less effort inchor chain between them 

rubber-tired or small crawler loaders Of particular interest for irrigation Bulldozers, bullgraders and skid 
to increase versatility for irrigation and ind drainage construction are the utility shovels dig drainage ditches, fill gullies 
lrainage construction. Grubber blades, tractors. which can be used with special- ind build dikes and levees. Three o1 


rock forks and grapples are lie duty equipment combinations such as more big crawlers often team to pull 


ler loaders in place of buck for backhoe and front-end loader; backhoe giant plows cutting furrows 3 to 6 ft 
land clearing ind angle-blade dozer; front loader and deep, turning under sand, gravel and 
Trenchers or ditchers make t, \ rear scoop or blade ind boom-ty pe mud deposits from floods. Draglines, 
work of what only a short time ago trencher and backfiller blade backhoes and trenchers economically 
was one of the worst backbreaking jobs Pumps, terracers, concrete mixers, dig drainage canals and tiling ditches 


Some ditchers have tile-laving attach- post-hole diggers and drivers can be with minimum labor. 
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Fields must be smoothed to a gentle 
grade for efcient irrigation and drain- 
ie. Dozers do the rough leveling by 
moving large amounts of earth at low 
cost for distances up to 300 ft. Crawlers 
ind self-loading scrapers then take over 
to smooth the land closely to grade, 
hauling earth up to 1,000 ft. If hauling 
distances ire longer, self-propelled 
scrapers generally do the entire job 
experienced operators taking light cuts 
with two-wheeled tractors and Pavy- 
scrapers often self-load, thereby avoid- 
ing the extra cost of a pusher-crawler 

Leveling on sloping Iand is accom- 
plished with the same equipment, but 
by pal illel ste pped up benches instead 


| 
of all on one plane. Finish leveling to 


0.1 ft in 100 ft is usually specified for 
surface irrigation. This can sometimes 
De iecomplished by skilled operators 
with tractors and serapers. Normally, 
however, finishing is done with about 
three passes of a land plane or auto- 
matie land leveler pulled by a crawler 
or large-wheeled tractor 

The final operation in la forming 
may be deep subsoiling with rear- 
mounted erawler-drawn teeth that go 
down as much as 30 in. This breaks up 
hardpan for drainage ind loosens soil 


compacted by heavy earth-moving 


equipment. 


Water control and conservation 


In the fiel water conservation, a 
Department of Agriculture watershed 
program requires enormous amounts 
of equipment and technical know-how 
This program involves 1,118,000 farm 
ponds ilone " which ean re rdily he con- 
=trueted with dozers, scrapers and com- 
pactors. It includes terraces long enough 

stretch for 75 round trips to the 
moon. Terraces, of course, can be built 
it low cost with motor graders, crawl- 
er-dozers or WI1 farm tractors and 
suitable plows 

For flood-retarding struetures, more 
han 41% billion eu vd of earth must 

moved. The average construction 
fleet for one such typical structure may 
include two crawler-dozers, three se1 i}- 
ers, 4 motor grader, an air compressor, 
) heavy-duty harrow and a compaction 
roller. It is estimated that earth-moving 
units for the small watershed program 
will outnumber those for the National 
Highway Program. 

The equipment, the contractors, and 
the engineering know-how are availa- 
ble to reclaim, conserve and greatly 1m- 
prove the productivity of the land. Land 
owners must be strongly encouraged 
to make full use of all three 


V B ahee SO iginal pol pe wa pre 
ented at the ASCH Chicago Convention 
belore the Irrigation and Drainage Di- 
WS1ON CSSLON presute d ove by M “Bs 


Boy VASCE 
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A Sprinkler irriga- 
tion on lettuce 
land reduces water 
requirement to 
one-half that for 
surface irrigation. 


Land planer levels 
large area in prep- 
aration for surface 
irrigation. 


CLINTERWATIONAL 


0408 


< Common open- 
ditch surface irri- 
gation system re- 
quires not only 
level land but also 
extra water for 
seepage losses. 
Small siphons take 
water for each 
row. 


Terraces are under 
construction with 
a motor grader. 
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A Structural framing of 80-ft span goes 
up for a Chicago warehouse. 


In this rigid-frame building, roof insula- 
tion is rolled over purlins in one piece 
from eave to eave. 


One man can handle one-piece wall 
sheet. It is crimped at top and bottom 
to make building weather-tight and 
vermin proof. 


Standardized steel building units can 
be used in conjunction with concrete- 
block walls. 


Buy a whole 


MAURICE SCHULZINGER, 


ection of a predesigned ste 
i mark of progress or a stop- 
measure to fill an emergency re 
rement? This question often has 


] 
} 


been raised by engineers and manage- 
ment when confronted with a problem 
requiring ecision on the type ol 
building use on a project 

Every structural eng 
tre neth of materials and how to com- 
pute the properties of structural sec- 
tions. The determination of load magni- 
tude is made in one form or another for 
every project put on paper. But in the 

for time-saving methods many of 
procedures of design, once 

mastered, must remain unused. Engi- 
neers have learned to rely on manufac- 
‘rs’ catalogues for data on available 
sections and their structural properties. 

Such catalogues require many years 
of preparation and countless engineer- 
ing hours of work in their compila- 
tion. No engineer today questions the 
section modulus, area, or weight of a 
rolled beam as stated in a handbook 
And very few, if \ question the 
stated structural Talue ol long-span 
joists, bar joists or roof deck 

Most young graduates no doubt re- 
member being required to prepare stress 
iagrams for long-span joists offered by 
1 manufacturer and making a check of 
each member for size, l/r ratios, and 
reactions, amount of weld at each joint, 
ind other considerations. Not many 
offices in this country can afford to have 
their engineers do this today. 

Many engineers may also remember 
laboriously searching through a steel 
manual for economical angle combina- 
tions to satisfy a stress requirement. 
Usually the next largest angle size was 
-elected in order to get on with the task 
of finishing the design. That next larger 
ize may have been 30 percent greater 
than required, but considerations of 
economy of material were probably cast 
aside so as to save the designer valuable 


time. 
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building, save design time 


Vice President, Engineering, The Steelcraft Manufacturing Co., Cincinnati, Ohio 


To make economic consid 
realistic, 
building components long 
Toda 


earned to rel 


standardization of 
igo became 


mandatory professional enci- 
] on the inte v- 
of the engineers emploved by man- 


} 


ufacturers and to accept the dat 


neers have 


1 and 
products 

This muti res} 1as been vit 
necessary to pern -hnieal work on 


compl tec 


it a reasonnble cost hout it the 


the design of a 
number of engineers irchitects re 


quired to comple t 


pl trac 
vho offers them to engineers or 
ire very similar to those of 
of the bar joist, long-spa 
JOST ind roof deck 
Many busv engineering firms 
found standardized buildings 
boon for various t\ pes ol projects since 
this type of building enables them to 
obtain the cost of the proposed project 
quickly and accurately, frees their staffs 
from laborious routine structural tasks 
ind enables them to coneentrate their 
talents on overall selection of material, 
planning, and the manifold eomphi 
cated tasks inherent in any industrial or 
commercial These 
firms have been able to undertake and 


building project 
execute projects in a fraction of the 
time formerly required for projects of 
similar size. Their overall profits as a 
company have also been greater since 
most projects are designed on a percent- 
ige-of-cost basis. 

Many engineering firms, however, ar 
hesitant about accepting such buildings 
Much of this feeling may be due to a 
belief that offering a complete building 
is an intrusion into their field 

Manufacturers of standardized build 
ings, however, believe they are adding 
to the talents of the professional by of- 
fering more efficient tools with which 
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work, more quickly and certainly 


more economically. Manuface turers fur- 
ther believe that with the 
steady rise in cost of material, particu- 


irly steel, a careful selection of the 


constant 


| 
lightest member which will withstand 
the imposed stresses 1s mandatory 
economie procedure for any designer 
Years of study by manufacturers of 
ir joists, for instanee, has brought 
to a stage where all manufactur- 
ers provide units that are designed to 
the exact load stated in the ta- 
, and the weights of the joists fur- 
nished by different manufacturers will 
vary by only a trifling percentage. The 
joist is truly a balaneed design and ev- 
ervone benefits from its selection as a 
structural member—the client, who 
for more than he 
manufacturer, who knows 


does not have to pay 
needs; the 
vhat his costs will be since he has made 
the same member so often 
Similarly, manufacturers of 


irdized buildings who have in recent 


stand- 
vears developed economical techniques 
in the design and manufacture of build- 
ing frames and components have ex- 
pended the engineering effort to develop 
buildings of balanced design. Members 
have been proportioned for maximum 
economy. Where 
tioned rolled structural members are 


uniform  cross-sec- 


not economieal, 
ire welded together in automatic ma- 


spe elal wedge shapes 


chines designed for the purpose. Pressed 
steel sections are used where rolled 
structural sections are heavier than re- 
quired to support the imposed load 
Special fastening systems have been 
designed to lower the cost of field erec- 
tion. 

Simplicity of assembly is one of the 
main features of standardized build 
ings. This feature, combined with sim 
arity of details in the various spans, 
fends to stabilize eost of erection and 
thereby to lower the completed cost 
All field attachments are made with 
bolts and sheet-metal screws, and many 


parts are interchangeable from one type 
and size of building to another. 

All these measures and many others 
used to reduce the cost of a square foot 
of coverage can only be possible when 
the volume of such work is sufficiently 
uniform or standardized to pay for the 
countless hours of engineering required 
to develop the most economical cross- 
section to resist the forces imposed upon 
it, and to pay for the expensive special 
machinery needed to produce the de- 
sired shapes. 

The ingenuity of engineers in find- 
ing more economical ways to solve a 
problem is always amazing. There are 
many such ideas rattling around in ev- 
ery office in the country. The reason 
manv of them fail to see the light of 
day is because no one wants to put up 
the money to try them out on a suffi- 
ciently broad scale to prove their eco- 
nomie worth. 

No engineer feels that he has been 
untrue to his code of ethical practice 
if he selects a long span from a eata- 
logue, whose structural properties have 
another engineer, 
ind uses it to solve his particular prob- 
lem. He should feel just as confident in 
selecting a building system from the cat- 
alogue of a reputable manufacturer 
when that catalogue lists the live load, 
wind load, span, height, structural-sys- 
tem materials, covering and other per- 
tinent details, all carefully determined 
by other competent engineers. 

More and more standardized build- 
ings are being selected by the larger 
engineering firms in metropolitan areas, 
by government agencies, and by young- 
er firms. It is not any lack of profes- 
sional skill that influences firms to se- 
lect standardized buildings. They ac- 
cept the vast amount of data available 
for use as intended—as good tools for 
obtaining quick and accurate answers 
They find it wasteful of their time to 
use their talents in areas where good 
standardized products are available. 


heen computed by 
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Dolpt n- 


(Crumps Bank 


TPSD4/ 


Nal 


Towers for drilling were moved to Ray- 
dist-located position on a barge. Pipe 
supports were dropped through sleeves 
at each corner of frame and driven to 
hold tower firmly. 


FIG. 1. (Below, left) Boring locations for 
a planned bridge and tunnel crossing 
of the mouth of Chesapeake Bay were 
established by Raydist, using observa- 
tions on stations at Grandview, Va., and 
Oyster, Md. 


ST locates boring sites for 


g engineers for the 


Ferry Commission 
proposed bridge-tunnel crossing 
ix over 20 miles long and combines a 
tunnel under the main channel, a high- 

suspension span, several smaller 
~pans, and 12 miles w-level trestle 
\Iost of the roadway 1 1) tt above the 


lo 


s lavers ol inal land roel 


deterring ! depth { the vari 


thickness I eda s, and thei 


borings 
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Raydist position-indicating equipment was installed on the 
Motorship “Robin” (above) in duplicate. In photo above right, 
two units on far right comprise one complete set of the newest 
transistorized Raydist equipment, a portable strip-chart recorder 
and a Raydist position indicator unit, complete with battery 
power supply and detachable position indicators (on top at far 


Chesapeake crossing 


several hun- 

floor 

tion survey along the 

ite permitted translating 
borings to indicate subsurface 
litions for the entire crossing. Use 


» 


\ 
VV e 


list speeded the location of tow- 
] 1 

for drilling and accurately located 

subsurface soundings 


The name — R ivadist 


to a whole family of continuous-wave, 


has been given 


heterodyne, phase-comparison radio-lo- 
All Raydist systems are 


hased on the fundamental principle o 


eation systems 


determining distances or differences in 
distance in terms of the relative phase 
of an audio heterodyne. Basically, con- 
tinuous-wave transmitters emit contin- 
uous radio signals, which differ from 
one another by audio frequencies. 


These 


ire received at two or more points. By 


heterodyne audio frequencies 
comparing the phase of the signal as 
received at the various points and then 
relayed to a common location, accurate 
distance determinations can be made. 
Measurement of the precise distances 
to several points makes it possible to de- 
termine either two-dimensionally in a 
plane or three-dimensionally in space. 

Many electronic devices for naviga- 
tion and surveying have been devel- 
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right). In center are the two larger position-indicating units 
and the strip-chart recorder, which were operated from the 
vacuum-tube Raydist equipment (under table). In front is an 
intercom set connected to the pilot on the bridge. At far left 
is automatic plotting board, which continuously made a direct 
map-type representation of ship’s position. 


ALLEN L. COMSTOCK 


Head, Test and Evaluation Section, Hastings-Raydist Inc., 
Hampton, Va. 


oped in recent vears but very few have 
been capable ot determining position 
vith the h oh degree ot accuracy neces- 
for locating positions in such pre- 
‘ise work as test borings. Pulse-type 
systems simply do not have the inher- 
ent accuracy which phase-comparison 
systems have. Early phase-comparison 
svstems, while offering greatly im- 
proved accuracy over pulse-type units, 
were hyperbolic systems and were com 
plex and difficult to use 
The DM Ravdist Svstem, a phase 
comparison system of the latest type, 
offers exceedingly high accuracy and 
gives position data continuously and 
iutomatically in terms of direct range 
to two shore-based stations. The tay- 
dist system used in the Chesapeake Bay 
operation consisted of two shore-based 
stations and duplicate Raydist position 
indicators mounted on the motorship 
Robin. One set was the newest transis- 
torized Raydist equipment and the oth- 
er was an older vacuum-tube system. 
Each set of shipboard equipment in- 
cluded one unit incorporating all the 
electronic circuitry, two Ravdist posi- 
tion indicators which were detachable 
and could be placed in any convenient 
location, a strip-chart recorder, and a 
battery power-supply. It was found that 


P. Z. MICHENER, M. ASCE 


Principal Engineer, Sverdrup & Parcel, St. Louis, Mo. 


the most accurate control of the vessel 
was obtained when the captain was not 
required to observe the position indica- 
tors but was permitted to concentrate 
heading. \ 
small intercom set was used between 
the Robin’s bridge and the Raydist 
equipment located in the vessel’s main 


on maintaining a given 


salon by which means heading changes 
ind the like were given verbally to the 
captain. 

The two shore stations were about 
21 miles apart, spanning the mouth of 
Chesapeake Bay, one being located at 
Grand View, Va. (designated the Red 
Station) and the other at Oyster, Va., 
on the Cape Charles Peninsula (desig- 
nated the Green Station). See Fig. 1. 
(With this same base line, the Raydist 
system has been used to accurately de- 
termine the speed of ships operated be- 
vond the Atlantic Shelf more than 100 
miles seaward.) The stations were of 
the 100-watt type, although the stand- 
ard 10-watt equipment would have 
been entirely satisfactory for the pur- 
pose. The electronic components were 
enclosed in small, portable, weather- 
proof metal cases operated from con- 
ventional 110-volt power. The antennas 
were sectionalized aluminum guyed 
towers erected to a height of 100 ft. The 
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utomatic, 
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provided 


ition of the Doat. See 


f position is of special 


he wa- 


ter. Any unit o 


continuou 


to return to 


iter time 


he data or to take a 


1t1ionai Sampies. 
The accuracy of Raydist is such that 
‘opping the 
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the pow or the 


where 


Each dial division of the Raydist } 
sition indicators represent 
equal to a half 
on which 
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FIG. 2. Accuracy of Raydist was checked 
by observation on the Crumps Bank 
Dolphin. Raydist-equipped vessel ap- 
proached on line from at least two di- 
rections 
extended established position 
within 10 ft of that determined by best 
survey methods. 


in succession. Intersection of 


lines 


l 


Even 


unques 


iem Ol 


luation of 
made 
optical data 


The BR vydi { 


Virginia 
he nearest 
should be 


h boring 


hore sta 


nad minor 


“1h10n made hy 


’s winches on ft 


buov 


inch 


the corners of the tower, 


is raised with a e1 ne, pinned, 


ind welded position. 


When the drilling tower was placed, 
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a check on it position was made by 
Raydist, and if weather permitted, ad- 
ditional checks were made by optical 
means. Thi 
vided by Raydist enabled : 


exact position data 
tower to be 
returned to any position it 
if studies indicated tha 
were desirabl 
Sonar reflection equipment was 
stalled on the Robi? in addition to 
Raydist equipment 
ing the dril 
ment was 
subsurface ma 
to obtain “sonic 
cating varving strata 
of subsurface materi 
} 


1, reflections were 


ind amplifying 
borings. 
n along 
precise, predetermined cours« 
“ie! 


1 continuous record 


( 
1 
t 


crossing route 


including maneuvering 
, dropping the buov, movi 


tform into position 


‘he entire tem was main- 


tained in¢ two people 
Both shore stations and the Navigator 


equipment aboard the Robin were 


operated 


compl tely automatic 
During the sonar towing operations, 
lich required only 7 days ineluding 
installation, calibration, operation, and 
removal of the equipment, a total dis- 
about 200 miles was covered. 
Work of Hastings-Ravdist Ine., was 
conducted by Allen Comstock, head of 
the firm’s test 
Floyd M. Gibbs, field engineer, and 
Jacob R. Worst, technician. The towers 
were set and drilling conducted by Ray 
mond Conerete Pile 


tanee ot 


ind evaluation section, 


Company s Gow 
Division, working as joint venturer 
with the Tidewater Construction Corp 
Parcel, as engineers 
for the ¢ hesapeake Bay Ferry Commis- 
sion, are represented at the site by 
P. Z. Michener with Elmer Ott, Jr., as 


resident engineer 


Sverdrup ind 
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Civil engineers and the 


law of supply and demand 


ROBERT T. HOWE, A.M. ASCE 


Assistant Professor of Civil Engineering, University of Cincinnati, Ohio 


Putin the past vear, while taking a 
I became 
tremendously impressed with the power 
of the law of supply and demand. In my 


neers are in the g1 


course in economic theory, 


It 
opinion civil engin 


I} 
ely 


y g 

wit] being complet 
the following 

into focus while ] was 

tudying “Engineering Education and 

Civil Engineering Profession,” the 

tion’s report 

’s Task Committec 

il Edueation based manv 

its recommendations. The re port of 

Task Committee, in the February 
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for everyone inter- 

F civil engineering 

Pricing theory states that, under pure 

competition, an equilibrium price will 

tend to be established where the supply 

curve intersects the demand curve, and 

curves have 


Fig. ] 


that these two opposite 


show n in 


sl )} eS, 
Product differentiation 


One of the basic hypotheses of pur 
competition, however, is that the prod- 
ucts offered and demanded are undif- 


} 


ferentiated. Since every producer of 
goods and services strives to differen- 
tiate his product in some way, and dif- 
ferent levels of purchasers desire differ- 
something like 
probably comes 


ent qualities in goods, 
the curves of Fig 
closer to representing the situation in 
most markets 

The basic desire to differentiate prod- 
ucts is well illustrated by the old story 
of the four bakers all located on one 
-treet of a small town. One day the first 
baker posted a large sign outside his 
shop, “Best baked goods in town!” This 
prompte d the second baker to put out a 
sign, “Best baked goods in the world!” 
to which the third baker responded 
with “Best baked goods in the uni- 


verse!”? Everyone wondered what the 


fourth and smallest shop would be able 
They soon found on it the 
sign, “Best baked goods on this street!” 

The same drive for differentiation 
which motivated these bakers accounts 


to claim 


for most of the progress in the automo- 
bile business, and for the wild advertis- 
ing claims of the cigarette industry 
is merely another form 
of differentiation, which may or may 
not inelude quality differentiation. 


. Snob ippe al” 


When deciding which supply curve 
to strive for, each producer must take 
into account his physical assets and the 
cost characteristics of his production fa- 
cilities. In order to maximize his profits 
at any price level, he should produce 
the quantity of goods indicated by his 
marginal cost curves, as shown in Fig 
3. The most important consideration 
here is the fact that he can, in general, 
adjust his output to market prices 

One of the principal tasks of engi- 
neers employed by industry is to achieve 
product differentiation, and thereby to 
increase the demand for the company’s 
product at a given price level. Because 
he contributes directly to the saleability 
of his employer’s product, the mechan- 
ical, electrical, and chemical engineer is 
paid accordingly. In contrast, the civil 
engineer employed by industry seldom 
contributes directly to the income of 
the company, except perhaps in the 
ease of railroads. 

Doctors and lawyers are able to make 
the curves of Figs. 1 and 2 work to their 
idvantage because they deal directly 
with the health and personal finances 
of individuals. Without the doctor’s 
help, the patient might never earn an- 
other dollar. Without a lawyer, an in- 
jured person might never collect dam 
iges, or recelve justice nm a courtroom 


Effect on civil engineers 


Instead of being able to take advan- 
tage of the supply and demand curves 
as discussed above, the civil engineer 
is hemmed in by circumstances which 


(Vol. p. 515) 57 





FIG. 1. Supply and demand curves for 
theoretical pure competition intersect at 


“equilibrium price.” 


FIG. 2. Supply and demand curves are 
modified by product differentiation in 
four categories. 


FIG. 3. To maximize profits at any price 
level, producer must regulate quantity 
of goods produced. 


FIG. 4. Supply and demand curves for 
product differentiation (Fig. 2) are ap- 
plied to civil engineers. 
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Role of ASCE 
What doe this mexoral 


ply and demand augur for civil engi 
neers as individuals, and for civil engi 


would seem 


neering as a profession? It 


‘equilibrium 


price” for l ig Sas a group Is 
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lation 

prices, ( that each individ 
engineer 
the te demand curve 

he ~ strive, and 

prepare himself as completely 

ry to iehie ve that goal, and 

true professional stature will 

© attained by more than the few 

peciall Wowed with luck, 

vin.” In Fig. 4 

ply curves of Fig. 2 are adapted 

these speeinl eonditions of the 

CIVit engmect 


Corpor ition’s 


The Opinion Resear 
port, “Engineering Edueation and the 


engineering Profession, 


seems TO 


me COoneciisions, 


more coneernes 


COMMUNITY 
might wel 


life, sueh 


1 To neredase 
members, e@s- 
would 


Re port 
membe rs 


wanted 

mld again go 

DV adopting more stringent 
requirements ind extending 
» or rejection out” 

long applied to Jun- 

only really aetive members 

1¢ profession ean tain full mem 
ership. 
The American \ssoclation, 
which is alluded to so frequently in 


conversations among engineers, has 


high membership requirements, inelud- 
ing the demand that its members take 
] me refresher course every two 
ars. It would be interesting to know 
members of ASCE 
never taken a refreshe r course, or have 


how many have 
never attended a conference or a short 


course 
Civil engineering education 


Thus far only the second half of the 
title of the Rey 

“The Civil Engineering Profession.” 
We now come to the first half—“Engi- 
neering Edueation.”’ On the basis of in- 


ort has been considered 


terviews with heads of civil engineer- 
ing departments and deans of engineer- 
ing in 28 leading colleges, the Report 
states in part, “The findings are part of 


CIVIL ENGINEERING «+ July 1958 


the dilemma facing engineering eduea- 
tors. Many edueators agree that some 
changes are called for in engineering 
curricula but there is not much agree 
ment on what. the changes should hye 

Perhaps Fig. 4 suggests a solution to 
this problem too 

In Fig. 4 the quality-differentiated 
upply curves of Fig. 2 are adapted to 
the various levels of civil engineering 
activity, the possessor of a BSCE being 
classified as a high-grade technician, as 
indeed he is immediately upon gradua 
tion. The curves indieate that only ad 
vaneed study, which actually may be 
formal as shown, or informal self-im- 
provement, will permit individuals to 
upgrade their equilibrium prices—re- 
gardless of acts of Congress which de 
fine engineering as a profession. 

The demand curve of Fig. 4 indi- 
cates that many more technicians are 
needed than engineers of the highest 
professional grade The ASCE booklet, 
Technician,” sug- 


; 


The Engineering 
gests a ratio of five technicians to one 
engineer 


What must 


if it aspires to graduate the men who 


in engineering school do 


ire likely to move upward to the com- 
paratively few highest positions, rather 
than the 
through life as technicians? First of all 
it must provide an inspiring faculty 

only someone near 


many who will continue 


the top can show the 


hose be low Secondly, it must 


be much more selective in the students 
it accepts. It is well known that high 
standing in a high school class 1s little 
ind, while en- 
not foolproof, 


widely used 


indication of real ability 
trance examinations are 
they should he 
Third, and most important, the school 


more 


should 


accept only mature students, 
i 


without too much regard for age— 
students who know that they really 
want to become engineers. 

No student enters 
who is not as certain as anyone can be 


1 medical school 


that he wants to be a medical doctor. 
While not every student who enters a 
law school actually practices law, very, 
verv few who set out to get an LLB do 
so without some plan for using this 
training. Meanwhile engineering schools 
are enrolling hundreds of 18-year-old 
boys whose parents or friends think that 
it would be “nice” if they studied engi- 
neering. The statement has often been 
made that it would be unwise to add 
an extra year to undergraduate prepa- 
ration, or to require two or three years 
of work in arts and sciences before ad- 
mission to engineering, because such 
procedures would discourage many stu- 
dents from entering engineering. If 
these statements are true, they may well 
be the most potent possible arguments 
for adopting just such procedures. 

It is not unheard of for medical 


schools to require Masters’ degrees of 
some applicants for admission. Might if 
not be wise for engineering schools 

require some additional maturity, b 
vond the high school level, for appli 
eants who give any indication of not 
being prepared for the rigors of an en 
gineering education? It is estimated 
that, of all freshmen enrolled in college 
drop 
out before graduation. Of this 60 per- 


engineering courses, 60 percent 


cent, it seems evident that no more than 
10 pereent (or one-sixth) drop out be- 
cause they cannot do the work required 
for graduation. The remaining 50 per- 
eent (or five-sixths) leave beeause of 
lack of interest or maturity or both. 
Why must this situation continue? 


What can civil engineers do? 


No doubt the 
ilopted, would gre itly alter the pat te rm 
of civil engineering instruction in the 
United States. If a man has no desire to 
study, either formally or informally, be- 


ihove suggestions, if 


vond the Bachelor’s level, there is no 
reason why he should be required to 
study any more mathematics, science, 
or humanities than are presently re- 
quired, and perhaps considerable rea- 
son why he should have a “professional 
general” curriculum, as suggested in 
the interim report of the ASEE Grinter 
“An Evaluation of 
Engineering Education.” On the other 
hand, students who really desire to 
move upward along the demand curve 
of Fig. 4 must have training beyond the 
Bachelor’s level, and schools desiring to 
serve such students must adopt strong 
through 


Committee Report, 


graduate programs, at least 
the Master’s level 

Yes, supply and demand is a power- 
ful foree, but not one that ean be dealt 
with by collective bargaining, for this 
lowers the equilibrium price. However 
this force can be dealt with by individ- 
uals in any one of three ways: (1) they 
can choose to ignore it and become—or 
remain—frustrated; (2) they can recog- 
nize it and their present positions with- 
in its framework, and remain statically 
content; or (3) they can study it eare- 
fully and attempt to use it to their own 
advantage, just as every businessman 
attempts to do. Those who choose the 
third, and most difficult, path must pre- 
pare themselves to succeed eminently, 
or perhaps to fall somewhat short of 
their highest goals for some unforeseen 
reason. But even those who fall some- 
what short will have some satisfactions, 
since “It is better to have tried and 
failed than never to have tried at all.” 

Where is your present position on the 
curves of Fig. 4? Where will your posi- 
tion be 5 or 10 years from now? How 
are you going to differentiate the prod- 
uct you have to offer in the market for 
civil engineers? 
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AMERICAN SOCIETY OF CIVIL ENGINEERS 


Hydraulics Division Conference 


Hosts: Georgia Section, ASCE, and the Georgia Institute of Technology 


Architecture Auditorium, Georgia Institute of Technology, and the Atlanta Biltmore, Atlanta, Ga. August 20-22, 1958 


REGISTRATION 


Atlanta Biltmore, Crystal Lounge 


Tuc sday, Aug 19, 4:00 
9:00 p.m 

Wednesday, Aug 

4:00 p.m 


Architecture Auditorium, Georgia Tech 


campus 


VW edne sday thir ugh | riday 
i.m. to 4 00 p m 


Registration fee: $3.00 ( Ladies and 


children, no charge Please do not 


send payment in advance 


ADVANCE INFORMATION 
ON ATTENDANCE 


Please let us know your plans. You 
will assist the Conference Commit- 
tee in preparing for your visit by 
completing and mailing the coupon 


on page 122 at once 


MESSAGES 


Messages for thoss attending the 
Conference should be addressed in 
care of the ASCE Hydraulics Con- 
ference Committee, Atlanta Bilt- 
more, Atlanta, Ga. Messages will 
be held at the Ladies’ Hospitality 
Desk in the Crystal Lounge, and 
notice of their arrival will be posted 
in the Architecture Auditorium 
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AUTHOR’S BREAKFASTS 


Atlanta Biltmore, Room 6, Mezzanine 
7:30 a.m., Wednesday through Friday 


The speakers and presiding officers 
for ¢ ich day’s technical SESSIONS are 
isked to attend the Author’s Break 
st on the morning of the sam« 
Program officials will explain 
procedure tor the conduct of 
sessions and check arrange 


nts for \ 


$1.00 


LUNCHEONS 


The Conference Banquet on Thurs 
day night is the only scheduled 
meal function. A list of suggested 
iting places for midd lunches 
luding several on or near the 
veOoTgla Pech ll 1S Wil be 
wailable 


LADIES’ HOSPITALITY ROOM 


The main communications center 
or all ladies’ activities will be the 
rvstal Lounge just off the main 
obby at the Biltmore, which will 


e maintained as a hospitality cen- 


i 
( 
| 
I 


ter throughout the Conterence 
Wives of guests arriving after Wed 
nesday may register for ladies’ and 
children’s activities at the Hospit il 
itv Desk. Hostesses will be available 


p vou make 


to welcome ou and | 


your visit in Atlanta an enjoyable 

und IHeMoOrT ible OM Collec will be 

served from 8:30 a.m. to 11:00 
Wednesday through Friday 


WEDNESDAY MORNING 


AUG. 20 


Sponsored by Committee 
on Hydraulic Structures 
Presiding: C. E. Kindsvater, President 
Georgia Section, and Vice Chairman, 
Exec. Committee, Hydraulics Div.; Glenn 
Hands, Member, Hydraulic Structures 


Committee 


9:30 Greetings from the Georgia Insti- 


tute of Technology 


Dr. Epwin Harrison, President, 
Georgia Inst. of Tech., Atlanta, Ga 


Flow Through Multi-Opening Con- 
strictions in Open Channels 


Puitie H. Carrican, Jr., and Frep 
erick H. Ruceres, Hydraulic 
kinegr Research Sect., Surface 
Water Branch, ( S. Geological 
Survey, Atlanta, Ga 


10:10 Discussion 


10:20 A New Approach to the Hydraulic 


Design of Culverts 


Herpert G. Bossy, Highway Re- 
search Eng Div. of Hydraulic 


Architecture Build- 
ing. Georgia Insti- 


tute 


ogy. 
nical 


of Technol- 
where tech- 
sessions of 


Hydraulics Divi- 


sion 


Conference 


will be held. 
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Research, Bur. of Public Roads, 
Washington, D. C 


10:50 Discussion 


11:00 The Highway Embankment as a 
Broad-Crested Weir 


C. E. Kinpsvarer, Regents Prof., 
Georgia Inst. of Tech.; Jacos Da- 
vipiAN, Hydraulic Engr., U. S. Geo- 
logical Survey, Washington, D. C.; 
and SHERWOOD P. PrRAWEL, Grad- 
uate Student, Georgia Inst. of 
Tech., Atlanta, Ga 


Discussion 


Adjourn 


WEDNESDAY AFTERNOON 


AUG. 20 


Sponsored by the Committee 

on Sedimentation 

Presiding: Harold M. Martin, Chairman, 
Exec. Committee, Hydraulics Div.; Alvin 
G. Anderson, Chairman, Sedimentation 
Committee 


Scour at Bridge Crossings 


Em™Metr M. LAursEN, Assoc. Prof., 
Michigan State Univ., East Lans 
ing, Mich. 


2:00 Discussion 


2:10 Design of Stable Channels in Allu- 
vial Materials 


DaryL B. Sumons, Project Leader, 
U. S. Geological Survey, Colorado 
State Univ., Fort Collins, Colo. 


2:40 Discussion 


2:50 Recess 


3:00 Analytical Study of the Mechanics 
of Scour for Three-Dimensional Jets 


Yurcut Iwacakt, Assoc. Research 
Engr., Colorado State Univ., Fort 


Garden and main 
entrance of Atlan- 
ta Biltmore, hotel 
headquarters of 
Hydraulics Divi- 
sion Conference. 
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Collins, Colo., and Asst. Prof., Ky 
oto Univ., Japan 


3:20 Discussion 


3:30 An Introduction to the Georgia 
lech Hydraulics Laboratory 


Don B. Jones, Asst. Prof., Georgia 
Inst. of Tech., Atlanta, Ga. 


3:45 Conducted Tour of Georgia Tech 


Hydraulics Laboratory 


THURSDAY MORNING 


AUG. 21 


Sponsored by the Committee 

on Hydro Mechanics 

Presiding: Joseph B. Tiffany, Secretary, 
Exec. Committee, Hydraulics Div.; Frank 
B. Campbell, Past Chairman, Hydro 
mechanics Committee 


9:00 Hydraulic Studies of Concrete Pipe 


LorENz G. Straus, Director, and 
CHARLES F Bowers, Research 
Assoc., St. Anthony Falls Hydraulic 
Lab., Univ. of Minnesota, Minne- 
apolis, Minn 


9:30 Discussion 


9:40 Roll Waves and Slug Flow in In- 
clined Open Channels 


Pau. G. Mayer, Asst. Prof., Cor 
nell Univ., Ithaca, N. Y 


10:10 Discussion 


10:20 Using the Colebrook-White Univer- 


sal Resistance Relation for Open- 
Channel Flow 


ARTHUR T. IpPEN, Prof., Massachu- 
setts Inst. of Tech., Cambridge, 
Mass. Sponsored by the Task Force 
on Friction Factors in Open Chan- 


nels. 


10:40 Recess 


:50 Design Methods for Flow in Rough 
Conduits 


Henry M. Mornis, Prof. and Head 
Dept. of Civil Eng., Virginia Pols 
technic Inst., Blacksburg, Va 


:20 Discussion 


:30 Teaching Fluid Mechanics in the 
Laboratory 


M. R. Carstens, Prof., Georgia 
Inst. of Tech., Atlanta, Ga. 


2:00 Discussion 


:10 Adjourn 


THURSDAY AFTERNOON 
AUG. 21 


Sponsored by Committee 
on Tidal Hydraulics 


Presiding: Wallace M. Lansford, Past 
Chairman, Exec. Committee, Hydraulics 
Div.; Eugene P. Fortson, Chairman, Tidal 
Hydraulics Committee 


2:00 A Model Study Approach to Salin- 
ity Problems in Vermillion Bay, La. 


Hu B. Myers, Chief Engr., Louisi- 
ana Dept. of Public Works, Baton 


Rouge, La. 
2:30 Discussion 


2:40 Basic Studies on Salinity Intrusions 
in Tidal Channels 


AntHUR T. IpPpEN, Prof., and Don- 
aD R. F. HARLEMAN, Assoc. Prof., 
\lass Inst of Tee h Cambridge 


3:10 Discussion 
3:20 Recess 


3:30 Hydraulic Cycles at Southwest 
Pass, Mississippi River 


CHESTER A. PEYRONNIN, JR., Assoc. 
Prof., Tulane Univ., New Orleans. 


4:00 Discussion 
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CONFERENCE BANQUET 


Thursday Evening, Aug. 21 


Atlanta Biltmore 


Presiding: Harold M. Martin, Chairman, 


Exec. Committee, Hydraulics Div 


Informal Dress 


6:00 Social Hour, Crystal Lounge, 
Courtesy of Friends of the 


Georgia Section 
7:00 Dinner, Georgian Ballroom 
Greetings from the President 
Louts R. Howson, President, ASCI 
4 Program of Negro Spirituals 


Big Bethel Choir 


FRIDAY MORNING 


AUG. 22 


Sponsored by the Committee 
on Flood Control 


Presiding: Arthur T. Ippen, Mem 


ber 


Exec. Committee, Hydraulics Div.; J. F 
Friedkin, Member, Flood-Control Com 


mittee 


9:00 The Lower Mississippi River Proj- 


ect Flood Study 


E. J. WituraMs, Jr., Chief 


Hy- 


draulics Branch, and J. E. SANDERS 
Chief Hydrology Sect Miss River 


Commission, Vicksburg, Miss 


9:30 Discussion 


9:40 Floods in the Florida Evergladgs 


Area 


Epwin W. Epen, Jr., Chief, P 


ning and Reports Branch, E 


lan- 


Div., Jacksonville Dist., Corps of 
Engineers, U. S Army, Jackson- 


ville, Fla 
10:10 Discussion 
10:20 Recess 


10:30 TVA Flood Control Experienc 
a 25-Year Backsight 


{EED E. Evuiotr, Chief Water C 


, 


sOon- 


trol Planning Engr., and LeRoy 


ENGSTROM, Chief, River Cor 
Branch, TVA, Knoxville, Tenn. 


11:00 Discussion 


11:10 The Hurricane Floods in the C 
linas 


Nets C. Macnuson, Chief, P 


itrol 


aro- 


lan- 


ning and Reports Branch, Wilming- 


ton Dist., Corps of Engineers, U. 


S. 


Engineers, U. S. Army, Wilming- 


ton, N. C 
11:40 Discussion 


11:50 Adjourn 
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FRIDAY AFTERNOON 


AUG. 22 


Symposium on Water Use Prob- 
lems and Water Rights Legislation 
in Southeastern States; Sponsored 
by Hydrology Committee 

Presiding: Medford T. Thomson, Gen 
Chairman, 1958 Hydraulics Conf.; C. C 
McDonald, Member, Hydrol. Committee 


Agricultural Water Problems 


Ceciy W. CHarpoMan, State on 
servationist, U. S. Dept. of Agri 
culture, Soil Conservation Service 
Athens, Ga 


Industrial Water Problems 


r. M. Forses, Exec. Vice President 
Cotton Manufacturers’ Assoc. of 
Georgia, Atlanta 


Municipal and Public Utility Water 
Problems 


RoBpert | STIEMKE, Director 
School of Civil Eng., Georgia Inst 
of Tech., Atlanta, Ga 


Recess 


Trends in Water Rights Legisla- 
tion 


Ropert H. Marguis, Solicitor 
PVA, Knoxville, Tenn 


Forum Discussion 


Rosert E. StremKe, Moderator 


LADIES’ PROGRAM 
Wednesday, Aug. 20 


A bus tour to Grant Park, wher 
you will see the Cyclorama, world 
famous painting and diorama which 
depicts the Battle of Atlanta. Big- 
gest painting of its kind in th 
world, it is 50 ft high and 400 ft 
in circumference 

Afterwards, a private style show 
ind box lunch at Rich’s, one of the 
nation’s great department stores 
What better excuse will you have 
to browse and shop before return- 


ing to your hotel? 
Thursday, Aug. 21 


Lunch at the Coach House, pic- 
turesque and different, and only a 
short stroll from the Atlanta Art 
Institute Galleries, through which 
you will take a leisurely tour after 
lunch 

In the evening, a cocktail hour, 
dinner, and entertainment at the 
Conference Banquet. Informal 
] 


aress 


Friday, Aug. 22 


A tour of some of Atlanta’s beauti- 
ful residential streets, climaxed by 
lunch at the Argyle House, century- 


old plantation home famous for fine 
food served in a gracious atmos 


phere Antiques too 


CHILDREN’S PROGRAM 


\ program of entertainment and 
recreation, including a visit to the 
Wrens Nest (home of Joel Chand 
ler Harris uthor of the Uncle 
Remus stories ), a trip to the Cyclo 
rama and Grant Park Zoo, a barb« 


cue picnic ind a swimming party 


will be designed to suit children of 
ill ages. Baby sitters will be avail 
able for the very) voung while 
Mother is taking part in the ladies 


ictivities 


POST-CONFERENCE 
FIELD TRIP 


For those whe driving the 
Coweeta Hydrologic Laboratory 
near Dillard, Ga., extends a hearty 
welcome to tour the Laboratory on 
Saturday, August 23 
The Coweeta Hydrologic Labora 
tory, a division of the Forest Sery 
ice, U. S. Dept. of Agriculture, was 
established in 1934 to deve lop basi 
principles for watershed manage 
ment. It is located in the Nantahala 
Mountains, about 120 miles north 
east of Atlanta and 80 miles south 
west of Asheville, N. ¢ Using 
entire drainage areas as experi 
mental models, foresters, agricul 
tural scientists, and hydrologists 
ive carried out land treatment 
ind vegetational experiments on an 
1 nprecede nted scale at this outdoor 
laboratory 
If you would like to receive mor 
detailed information regarding the 
trip, ple ise check the coupon on 
page 122, or write directly to Mr 
Donald I Whelan Research 
Center Leader, Rural Delivery No 
1, Dillard, Ga 


COMMITTEES 


Medford T. Thom 


H. Barne Chairman 
Hadley Carrigatr 


Housing Lewi oung, Chairmar 


Paul W. Richard mes V. Walter 


Publicity: Leslie »hnsor Chairman 
Benjamin I Kittle James W. Rabon 


Program: Carl E. Kindsvater, Chairman 
lrafton W. Fleetwood, Frederick A. Kil 
patrick, Robert D. Wilroy 


Exhibits and Tours M RK 
Chairman Don B Jones 
Slaughter, Hubert J. Tracy 


Finance Benjamin M. Hall, Chairman 
Arthur S. Booth 


Entertainment: Richard King, Chairman 


Edmond L. Belladonna, Charles L. Mills 


Transportation: Paul M. Blair, Chairman 
Laurence G. Leach, Kenith H. Miller 
Douglas E. Schneibl 


Ladies’ and Children’s Program: Mrs. ( 
I Kindsvater and Mrs. M I Thomson 
Co-Chairmen, Mrs. H. H. Barnes, Mrs 
M. R. Carstens, Mrs. L. F. Johnson, Mrs 
D. B. Jone 
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ENeINEE RS 2mwO it &.eaOr, 


Watch your bolts 


M. ZAR, M. ASCE, Associate, Sargent & Lundy, Engineers, Chicago, III. 


ince, Within a relatively 
high-strength bolts for 
field erection of structural el has 
been remarkable. The first 
ns by this method were 
1954. As soon as the 

Wal} ~SOCTATECE 
overcome, engineers and 
tie advocates 
It is evident 
Is a need Lo! 
be in 
r men than 
Economy Is 
todav almost 

ld bolted 
ide awaken 
engineers to discover that 
fastener, if not properly in- 
| 


under adequate Inspection, 


I 
be torqued sufficiently to de 
minimum specified tension 
_ the fundamental function ot 
high-strength bolt is pl the 
connection in friction by tension 
least 70,000 psi. This 
h irad W ishe r pl iced 
head and under the nut, 
ites the necessary Irietion 
power- 
plant uctures erect by accepted 


Inspection I five 
methods with high-strength bolts in 
t three years, revealed that on 
jobs at least 20 percent of 
bolts w under-torqued. On the 
fifth. almost all the bolts read low, and 
the steel ereetor returned to the job to 
retorque over 13,000 bolts in the more 
lmmMportant shear connections 
The first four of these buildings were 
erected by the turn-of-nut method or a 
variation of it. [See M. H. Frincke’s 
irticle, ““Turn-of-Nut Method for Ten- 
sioning Bolts,’ Civin ENGINEERING for 
The fasteners on 


the last mentioned structure were in- 


January 1958, p. 68 


stalled with calibrated impact wrenches 
in the following manner (see “High 
Strength Steel Bolts in Structural Prae- 

.’ by Mace H. Bell, A.M.ASCE, 
ASCE Transactions, 1957): 

Each impact wrench was calibrated 
once a day by a device fastened to a 
gage which was adjusted to read ac- 
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curate tension in the be 
sure required for each wrench to prop 
erly tighten a bolt of 


was recorded and as long as this air 


given diameter 


pressure Was maintained, by means of 


valves and gages in the ir line, the 


og 
wrench should have provide d the prop- 


t 


er tension for each bol he 
operator did not run the wrench till if 
stalled. The owner’s engineers, as well 
is an inde pe ndent testing | iboratory, 
kept written records of the minimum 
iif pressure required’ 10 each wrench 
on each size of bolt used each day 
The above experience makes it im- 
perative that all steel erection spe eihes- 
tions include rigid procedures for in- 
stallation and inspection of bolts. Mam 
‘rs may question the necessity for 
requiring that all bolts in a given con- 
nection be properly torqued. Since re- 
search and tests reveal that each A-325 
bolt at specified tension Is more than 
le equI\ ilent of a rivet of equal diame- 
ter, and since we re place ill field rivets 
in our design of connections with an 
equal number of bolts, it may be asked, 
“What harm will result if the connec 
tion is only SO percent effective?” 
The answers to that question become 
evident on reflection 
1. There may be too many under- 
torqued bolts in any one connection to 
develop the required strength in the 
joint 
2. We do have an acece pted specihea- 
tion approved by the Research Couneil 
on Riveted and Bolted Joints of the 
Engineering Foundation which requires 
minimum tension in each bolt, and spec- 
iheations should be adhered to, espe- 
ally since we are working with a rela- 
tively new method. 
3. The Research Council is preparing 
a new specification which will attempt 
to reduce the number of bolts in a 
connection by recognizing that the A- 
325 bolts are superior to rivets. It be- 
hooves us, therefore, to utilize the in- 
terim period to Improve our procedures 
for installation, and especially for in- 
spection, to insure that each and every 
bolt ean be relied upon to perform its 
job. 


The WMpact wrench with calibrated 


ur control presents a number of diffi- 


‘ulties such as: 


There may be two more bolt 

in one joint requiring different 
pressures for different wrenches 

Lengths of hoses must be restrict 

ed to avoid drops in pressure 

5. Restricted air pressure may cause 
further complications if air is required 
for other purposes, such as for chip- 
ping 

$. If the nut is 
wrench socket may have to be placed 


In iccessible, the 


on the bolt head, and more air pressure 
ix required to tighten the fastener from 
the bolt end 

In view of the fallibility of calibrated 
impact wrenches, the following specifi- 
cation for the installation of high- 
strength bolts is recommended: 


‘1. Fair-up holes in each connection 
with enough pins to maintain the di- 
mensions and plumbness of the struc- 
ture. These pins shall remain in place 
until all the bolts in the remainder ot 
the holes have been tightened 

‘2. Install and tighten enough fit-up 
bolts to insure that the connected parts 
are properly fitted 

“3. Install bolts in the remaining 
holes and spin the nut of each of these 
bolts to a snug condition with the im- 
pact wrench, then continue to tighten 
it at /east one-half turn. The chuck of 
the wrench must be marked to permit 
visual observation of its rotation. 

‘4. Replace pins with bolts and tight- 
en as In Step 3. 

“5. Check the torque of each fit-up 
holt with the impact wrench by tighten- 
ing one-quarter turn. If these bolts do 
not appear to be tight, they shall be 
made snug and impacted one-half turn 
“us in Step Sat 

To maintain adequate checks and a 
high standard of periormance, an inde- 
pendent Inspection service should be en- 
enged by the owner to perlorm under 
the following specifications: 

“Each day three bolts of each re- 
quired size shall be tested in a tension 
device, such as the Skidmore-Wilhelm 
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In each connection on the structure, than other wrenches. Second, it cannot 


pI roximately 10 pe reent of the bolts be used tor torques greater than that 
ll be tested. but never less than two required for 7g-in.-diameter bolts. 
or shall pl 


ke a mark across the build- . newer wrench recently developed but 


the chuck, back off the not yet proven in the field. Some who 


his wrench on These objections may be overcome in 


ice 


to its previously marked have tried it state that its results are 

id read the dial on his inconsistent 
nparing this reading w t may |! nat a rood, controlled 
1 torque. If the inspector di torque impact wrench will be the an 
ver to the problem encountered with 

the con- tl installation methods used to date 

the in Chere is no doubt that, even with the 

if have been 

outweighs 

{ 


intages But to get 


bolting 


Spacing of vertical U-shaped stirrups 
in concrete beams 


W. I. BARROWS, M.ASCE, W. |. Barrows & Associates, Dayton, Ohio 


ortiv designer. One setting of the 


vy, the late 


then 


will determine the value of (d . 
ind a table of values of 2 a, f, can be 
prepared, as shown in Table I. The 
product of these two values is the stirrup 
spacing, in inches 

formula used for Equation 5, and its solution, covers 
only the stirrup spacing for any specific 
value of V, and in general is applicable 
to beams having horizontal shear dia- 


stirrups In conc! 


grams, as shown in Fig. 2 


(s Eq. 3 involves only three variables, 


Ips Was aS TOU) 
Nomenclature: 
J total shear by stir- ! init stress to be . 
Fig. 1. Stirrups must be spaced hori- 
zontally, in distance d—z, to resist 
shear V,. 


stirrups 
width of beam, inches 


acing of stirrups, incl 











Assumptions: 








Iw issumptions only, were mac 
TI he beam would tend to 
the chord of which 

dat about 45 


js. 3. and 5, it is obvious that 
iit TOI ra spacing of vertical Fig. 2. For beams with horizontal shear 
in use today is the same as that diagrams, Eq. 5 is applicable, using 


) face ren some { . _ 
Professor French some five specific value of y.. 





The next question is to determine how ‘ A 


this formula is to be applied. The beam 


in question has already been designed 





and the spacing of the stirrups is about 
the last determination required of the 
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Values of 2 a, f, 
Fig. 4. For beams 
with sloping shear 
20,000 i diagrams, Eq. 6 is 
applicable. 











TABLE il. Values of 24 


VA 


10 OOO 


4.000 
» SO) 
000 
1S. S00 


Fig. 3. Stirrup spac- 
ing, for beams with 
horizontal shear dia- 
grams, is read from 
left-hand scale. 











Fig. 5. Stirrup spacing, for beams with sloping shear diagrams, 


is read from Scale C. 


it is a simple matter to prepare a nomo- 
graphic chart that is applicable to prac- 
tically all conditions. Such a chart is 
shown in Fig. 3. 

For beams having sloping shear dia- 
grams (Fig. 4), it is necessary to further 
modify Eq. 3. 

Now V, = W(L/12), and Eq. 3 be- 


comes: 


Or SL = 24a, f,-—= 
Boa 

Again, the value of (d — z)/W is a 
simple slide-rule calculation and a table 
of values can readily be prepared for 
24 a, f., as is shown in Table II. 

Inasmuch as (d — z)/W is a constant 
for any particular beam and 24 a, f, is a 
constant for any particular stirrup, Eq. 6 
becomes 


SL = a constant ( 








from which it is apparent that the stir- 
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in inches, is a function ol 


of the distance from the 
“zero pot ” to the particula 


question, also 


Then the spacing of !9-in. round stir- |. The first stirrup will be 
al rups will be spaced 2 
r stirrup in 


arbitrarily 
2 in. off the support 


2 No fractional spacings will be used 

h inches 
Phe maximum spacing shall not ex- 

Example solved 

To illustrate the spacing of stirrups f } ). 6, 1t will be noted 
| le-rule method, le follow- - 1@ 3 l@ § :, 
conditions be assumed 


. Dey ! Tih | iv sloping shear 
L in.: 6.000 : 


: he rt pacing involves 
; . : “ | ! il ( msequently the 
16,000 psi - | u rca rain be found by means o 
j 76.800 ) »-1N . . lz nomographic charts. For the benefit o 
Table II 
| 28 6000 0.00467 } | 


those designers wh prefer to use charts, 
ing at the al 


0.00467 * 76.800 


prepared and 


is 


Computation of sequent depth 


in hydraulic jump simplified 


TURGUT SARPKAYA, A.M. ASCE, Assistant Professor of Engineering Mechanics, University of Nebraska, Lincoln 


.d equation for ther X 


could easily be obtained 


s Known, the othe! 
i rectangula 


help of an ordinary slide rule OHOW TNE \alip) will illustrate 
which has the recy ‘ ie use Ol 


} ‘na unit 


procedure 
rg I pe ( and 
present the graduation (or 1n nce a T | 


32.1 
depths hel re s 2 
jump respectively dual-base log-log j 
ge per unit width of 


proceeds 


> computation p! | 


ite) \" g readings must then be 
the | I ‘ ; 


pin + 1.60: put the 
t is also on tl read 0.52 
X + Y) value of the reciprocals gradu- 
ch d. represents the critical dept! | } 
I : . ation on the stator, as shown on the 
} ing substitutions are made, 


| { ‘ 2: put the 
accompanying Fig. 1. This is an obvious in O 1 recl als; read 
feature of a slide rule. Since Y is not 19 on the slide 
assume any value and Compute 2+ 1.69; put the 
compute XY + Y. Move the hair pin onte hair pin on nm reciprocals; read 
Y+ ) on the reci cals, read Y or 194 on the slice 

5) the slide, compute X + } 

j 


*> procedure 


KNOWN originally 


and repeat With little effort the final value 
both sides, No matter how rough the 0.492 can be obtained. Hence 
ial may be, the exact value of ) 


obtained in three or four tr 


jump 

















<—— Normal graduation 


- 











Reciprocals 














FIG. 1. Any slide rule which has the reciprocals of numbers on the stator directly under the normal graduation can be used 
to compute sequent depth in hydraulic jump. 
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Limited deflection of beam by chart 


THOMAS D. Y. FOK, A.M. ASCE 


Design Engineer, Richardson, Gordon & Associates, Pittsburgh, Pa. 


limiting val 
is placed unde 
to prevent crac 
mon limits are itios of the re 3 leflection in inches 
such as 1: for the above « i y span in inches 
given permissible fib here y modulus of elasticity of 
definite relationship bet. his ratio beam in lb per sq in 
and the ratio of depth of member to span ‘ extreme fiber stress in Ib 
length per sq in 
Deflection of the bean in be ex- ( depth of beam in inches 
yressed as follows (see Thomas Clark a coetticient depending on 


Steel, John the loading condition 


FIG. 1. Chart gives relation of L/\ to L/d for a uniformly distributed load where 
modulus of elasticity E= 30,000,000 psi and design stress is given. 





| 














15000 
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The values of C), the defection coeffi- 
cient, are as follows for different loading 


conditions 
COEFFICIENT C} 


0.209 


0.167 
0.2138 
0.198 
0.210 


The chart, Fig. 1, shows the relation 
of L/Ato Ld fora uniformly distributed 
load with a modulus of elasticity of 
E = 30,000,000 psi and a given design 
stress, S. 

For example, if S 16,000. psi, and 
d/L is limited to 1/360, 4/Z is equal to 
1/25 by substituting the given values in 
Kq. |. In Fig. 1, if a straight line is 
drawn through points L/A = 360 and 
S = 16,000, it will cut the L/d scale at 
25. Since Ld is determined, the depth 
of a beam for a given span J, in ft, can 
be obtained by reading the value from 
the d scale at the point where a line 
passing through Ld and L intersects it. 

For example, where L/d = 25 and 
L = 100 ft, the depth d = 48 in. 

For other loading conditions, LA and 
L/d values are obtained by multiplying 
the chart values by the ratio of C, for a 
uniformly distributed load to the C;, 
of the given loading condition. For ex- 
ample, if the design load is a concen- 
trated load at the center of the span, the 
correct L/A or L/d values are equal to 
the values for L/A and L/d obtained 
from Fig. 1, multiplied by 0.209/0.167. 

If a modulus of elasticity other than 
30,000,000 psi is used, the values ob- 
tained from the chart should be multi- 
plied by the ratio of the given modulus 
of elasticity 2 to the 30,000,000 psi used 
in the chart. The values on the Z and d 
scales are not affected by a different 
loading condition or a different modulus 
of elasticity. 
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2 ee ee ee ee ee 


Revision in “‘turn-of-nut”’ 
method suggested 
To rue Eprror: In th 


\.M.ASCI 


De 


\ 


Teach engineering i 
its human context 


Author replies 
Epitor: Mr. Morgenthaler’s 


s good and will 


Loose-rock spillway safely passes 9,000 cfs 


I read witl 15 











16.000 cts 
9 000 


lw 
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courses on the side, if it is taught IBM 650 translates decimal to bi-quinary system 


Witt 


Eprror: I would hk of ratl “The type 650 transl 
ntion to a statemen ot 
Fenves, J.M.ASCI 
Mav 1958 
ASCE Chieago Ce 
the IBM 650 | tate Harotp Ostick, J.M.ASCI 
he 650 are erformes Gre ate student 
tel ind are of Pr 

digits 


IBM 650 Manu 


for Embedment 

Loads nere 

isa nom ipl vased on four 
tors illowable iverage soil 
naximum horizontal load on the 
rage width of the embedded sec- 


the pole, and height of the hori- 


load above the ground line. It 


of embedment 


reproduced 

the Outdoor 
Ameri It is 
cations, among 


n Wood Pre- 


nomograp 


rreERSON, M.ASCE 
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OF EMBEDDED 
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DEPTH D 


037D 


DIAGRAM OF DIMENSIONS 
& LOADING CONDITIONS 


SOLUTION FOR COEFFICIENT 
OF POST STABILITY 
ee ee 
2.370+ 2.644 
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37D +2.64H 


1000 


CLAIMS 
} 

} 
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} 
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Joost CHART FOR 
ae 6 7 8 10 EMBEDMENT OF POSTS 
REQUIRED DEPTH OF EMBEOMENT IN FT. 
: WITH OVERTURNING LOADS 
~f ro at tL ANDO H ON THIS PLOT ‘ 
600 04 DETERMINE BASED poked MOTION AT GROUND SURFACE 
SOIL TYPE DETERMINES, S, AND P DETERMINE 9) C AND b [DETERMINE REQUIRED DEPTH OF OUTDOOR ADVERTISING ASSOCIATION 


ALLOWABLE STRESS,S REQUIRED C REQUIRED L EMBEOMENT OF POST 0 eerney oe 
TO USE CONNECT KNOWN VALUES BY STRAIGHT LINES Chicago, Illinois 
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SOCIETY 
NEWS 





ASCE Annual Convention to Feature International Conference 


Annual Business Meeting 


\) 


Division Doings 
In addition to the joint internationa 
program, nearly 200 engineers will pre- 
portant new information during 
vention week 


Annual 


45 sessions the Technical Divisions 
scheduling for the Annual Conven- 
Monday. October 13 


these sessions will run ior five 


Starting on Convention Committ 


complete for sightseeing, soci 
tainment 


ler-Hilton The chairman o 


I 
demands of th tion Committee, Thomas 


davs at the headquarters hotel, the St 


the 


In response to the 


+ 


minds prospective 


membership for fewer conflicts in the Convention 


technical sessions this years rogram tha iu mn 1s New York S finest season 


will feature fewer sessions running simul- Mild, sunny days should enhance the 


+ t ; 


taneously, and more of them as coopera- rips to points Of engineering interest, 0 


Annual Convention Committee holds one of many meetings required to assure 
success of the program planned for next October. Seated, in usual order, are Gard- 
ner Reynolds, Mrs. Thomas Fratar, chairman of the Women’s Committee; General 
Convention Chairman Thomas Fratar: and Barclay Johnson. Standing are Joseph 
Ward, George A. Burpee, Austin Brant, Carl Arenander, Gordon Wallace, John 
Robinson, Stuart Kirkpatrick, Michael Salgo, Malcolm Pirnie, Jr., and Arthur J. Fox. 


the 1957 

esponsible for 

1958 Con- 

vention. Expanded to 1 1 many more 
engineering servl oducts and equip- 
ment, this vear’s il Engineering Show 
will occupy the entire exhibit facilities 


of the hotel. The show will su; 


the technical pr m in addition to serv- 


plement 
ing as a guide to engineers charged with 


ordering equipment and supplies 


Full Program Coming 
members in make detailed 
plans for attending, the full program for 
the 1958 Convention will be carried in the 
Civit ENGINEERING 
ogram be re- 
will be the only 


nember of the 


tes irges 


) he hotel idl- 

ition Manager 

nth Avenue 
LM. a 
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Engineering Center Gifts Mount 





nited Engineering Center wall be 
ilitv in 1960, provided the individual 


members of our profession meet the ¢hal- Newark College of 
leng res ; ae ome | Engineering 
ip il CCT] I py} hun \ O Make Newark, New Jersey 
challenge and hay £4, 1956 
United Engineering Trustees, 
29 A. 39th Street 
New York 18, N.Y 





7entlemen: 


I pleased to inform yc 

Student Chapter at a pot penis St i eroey 
Newark College of 201] f Engineering has voted 
. 3 i : Senter Building Fund. 
Engineering is first 
° is gratifying to know th the profes 
Chapter to contri- hich f has chosen t create a center 
bute to United En- | of the engineers’ c 


gineering Center. 











room tor 


needs of 


dents Francis 8. Friel, Norman R. Moore Organization of the person-to-person 


Waldo G Bowman ind Samuel B Morris solicitation In each Lo al Section got 


tinue te 1 public institu- 
, guiding the ff their 1 “tive underway in June ind is designed to 
on, with the best engineering books and ‘ ‘ Sand 
Zones. As shown in the bar chart, Fig reach its peak in the fall 
riodicals on its shelves and with ltera- 4 ag , 
: 1, the results of the work of the commit- Kach engineer must decide for himself 
ire search, translation and photocopy : an : 7 . 
tee are beginning to show, with ASCE the extent of his once-in-a-lifetime pledge 
services available promptly to members eo : we . 
4 pledges approaching $50,000. One of to the United Engineering Center, re- 
of the profession by mail as well as by , is : ; ; 
al ASCE’s active Student Chapters has set membering that payments may be spread 
personal visit . 
mn ‘ a target at which to shoot, a single $50 over a three-vear period and that they 
The Center will provide idequate . f 

_ contribution to unity in the profession of ire deductible in computing taxable in- 
meeting, conference, and board rooms for : : 1 
1 which the students hope soon to be a part come For guidance the figures in Table 
administrative and task committees, and 


study groups, extensive enough to enable 

these vital operations to be more effec- 

Greater New York Business Campaign for United Engineering Center gets underway 
at a luncheon in Waldorf-Astoria Hotel. City officials, admiring model of building, 
salute the profession and endorse the campaign to raise construction funds. In usual 
the entire program held in convention order are John J. Theobold, M. ASCE, deputy mayor; Commissioner Richard C. Patter- 
hotels son of the Department of Commerce and Public Events; William H. Byrne, ASME, 
chairman, Greater New York Business Campaign: the Hon. Robert F. Wagner, 
mayor of New York; Abe Stark, president of City Council; and C. F. Preusse, city 
administrator. 


tive. As at present national conventions 
will be brought to the membership in va- 


rious ¢ities throughout the country, with 


Kach Society occupying the United 
Engineering Center will have its own 
offices but some services can be economi- 
cally centralized such as reproducing, ad- 
dressing, and mailing. These joint servi- 
ces are being worked out. On the main 
floor lounges will be provided for the con- 
venience of visitors. There will also be 
exhibits to inform engineers and the pub- 
lic about the profession. Cafeteria and 
dining facilities for staff and official visi- 
tors also are in the plans 

While only one tower is envisaged in- 
itialls expanded horizontally 
In the tu is added floor space is need- 

iout disturbing the occupants 
’s $800,000 share in the Member- 

i ‘ampaign is being raised by in- 
dividual voluntary contributions under 
he chairmanship of Enoch R. Needles 

President of ASCE, with Vice Presi- 
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Table I. Range of Giving Needed for Success 





UNITED ENGINEERING CENTER 
MEMBER GIVING 





Fig. 1. Status of Member-Giving Cam- 
paign for United Engineering Center as 
1958. 


of June 17, 


The IABSE—Its Work and Organization 


Council, |ABSE 


FRANK BARON, M. ASCE, Chairman, u.S 


Professor of Civil Engineering, University of California, Berkeley 


secret 


general i 
n I. Parcel onorary Member of ollaboration n 
ASCE and a consulting engineer of St ngineers of ferent countri ind to i] in 
us, Mo vice-presidents ovide a medium for th cchat if scale. The Congresse 
The Association business iMairs ire ] s { i practi il knowl- if tour ir in rvals, have 
handled by Executive Committee | the results of research in the Cambridge, Berlin and Lis- 
onsisting president ring field. The Associa- bon. There 
and four technical vy committes est in holding 


‘ted by a 


n 


een held 


Paris Liege 
1ce-presi- structural engines has been considerable inter- 
implements this aim b 1 Congress in the United 

ind by reporting the technical States. However, it has not been feasible 
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of the 
dents, two secretaries tion 


This commit is elec 


ter 


advisers 
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‘ ] t + 
0 dO so rictions 


ind the would 


he INVOILN member 
Association he tortheoming joint 
St att 


ing of the sie and the 


Enginee! 


ASCE Group Insurance Program 


2. Loss of Time Plan 
Q aay 
maximum ot 
ige 60. Mem- 
disabilitv starts 
1 maximum of 
cness benefits 


on exclusion 


learning 

member of 

urcralt 

) Prine benefits are in- 

ised by 50 percent. For example, certi- 

ficates of insurance now providing $5,000 

principal sum benefits will provide $7,500 
principal sum benefits 

d) A member between the ages of 60 


CIVIL ENGINEERING July 1958 


quirements Lot individual membership in tives in the work of the Association 
the IABSE. Collective memberships may The 


activit the 


IABSE seeks to complement the 


be taken out by government organiza- various technical organ- 


tions, universities scientin institutes izations en country It is eager to 


issociations, svndicates, and firms. The cooperate with existing agencies in fur- 


fee for individual member s $4.75 and thering technical knowledge ind foster- 


$19.75 ng rood will professional 
o-workers of different countries. Mem- 


bership in both ASCE and TABSE can be 


for collective m mong the 
Holders of individual membership are 
the Publhiea- 


ons and t t if s pers. They 


entitled 
ot benefit to engineers in each country 


n promoting professional knowledg« 


nd second in increasing international 


inderstanding and good will. The forth- 


oming meeting of the two socie- 


inspiring example of what 


urges—the collaboration 


nd engineers with those 


Optional Hospital and Surgical Cover- 


tional co g is beet 


rse-Surgical 


itions dur- 


Plan became ula ipphi 
ing tl ist vear for coverage under the 


Major 


Hospital-Nurse-Surgical wot Se 
E Optional Hospital and Surgical Plan have 


dropped to 36 as compared to 1,000 for 
ne majot Hospital-Nurse -Surgical Plan 
The Optional Hospital and Surgical cov- 
erage, however, has provided a means of 
obtaining hospital and surgical coverage 
for members over age 60 who could not 
rv Hospital-Nurse-Sur- 


I 


for mental illn n addi- . 
he Senior Hospital and Sur- 

xy mental ill- 
$ iv uulable to members over 
e included when : 
60 the Optional Hospital and Surgi- 
insured 1S mine i hospital : . 
i. r : cal Plan will no longer be offered to new 
verage wi continued 1 

c applicants. Members who already carry 


member tires from practice, as 


to do so 


, ; this coverage may continue 
remains a member of the So- 


until the premium due date aa : ‘aa . 
i 6. Two-Year Incontestability Clause 


ASCE 
Program will provide 


previous coverage. termm- All certificates issued under the 
when a member : 
Group Insurance 
that after a two-vear period the company 
4. The Senior Hospital and Surgical Plan cannot contend that an insured had con- 
(a) This coverage is extended to an cealed information in making application 
eligible spouse of a member at a premi- or coverage, While this has not been a 
um of $80 per vear. The annual premium problem in connection with the Insurance 
for a member is $60 Program, the Board felt that such a 
(b) Since applications for the Major clause would be of benefit to the in- 


Hospital-Nurse-Surgical Plan (paragraph sured 
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Mystery of the Missing Mural 


In th ngi ri ( ti rary \ in artist by the ame of F. Dar 
society iit ] rt I ° tiki if I ] ly I nd \ t brated one ndeed 
is being unravel The myste1 i th till living in Ormond 
Whatever became ot the magnificent Beach, Fla.. and active at the age of 86 lr ISL] arti the ‘ ork Her- 
mural depicting the engineering profes- Since he was going to Florida anyway Hd had this to say out the painting 
sion which up until 30 vears ago, hung on on a vacation trip, “Sleuth” James M In ‘Engineering’ are seen ponderous 
the east wall of the Library, covering an Lessley, assistant librarian, was assigned tools suggesting, in their handling, the 
area of about 23 by 12 ft? to find out the facts from Artist Marsh dominant characteristic of great activity 
The work of the celebrated painter It seems that the building management tackling the rough business of the world 
F. Dana Marsh, who was called the “en- had asked the t t to take down the All this on a rocky foreground 
gineer’s artist,” the mural was installed mural, painted on canvas, to make way center he mural ire 
on the Library wall sometime in 1911 for some new construction. Six laborers 1 nef and other leader 
In its issue of September 17 of that year were assigned to the task of removing the with field glasses 
the Ne l Yo k He rald (now the He ald- mur il, which had heen glued directly sulting engineer ind } 
Tribune) devoted a full page to the engi- upon the brick walls (Appar ntly they rocks is a group of pneumati drills, the 
neering paintings of Mr. Marsh. Referring did not all work in unison, for when one tools that make possible the mine and 
to the mural, which was entitled “Engi- of the workmen pulled too hard, some the tunnel To the rght of the cen- 
neering,” the newspaper’s art critic said of the bricks became dislodged. The tral group a gang of brawny men. are 
It occupies a conspicuous space in the weight of the bricks pulled the mural to hoisting a dvnamo from its skids. One 
librarv and is just above the bust the floor in shreds. It was so badly dam- man pulls down a huge hook ‘and chain 
Andrew Carnegie. It might be called the iged that the painter burned the pieces om the chain block; others swing into 
of the steel age.” Oddly enough, there is no record that place th which the block is 
irently about 1927 or 1928. the there was anv major construction work fastened, Silhouetted against the sky are 
mural mysteriously vanished from. the n the Engineering Societies Building in seen blast furnaces, bridges flung over 
Library wall Only a few pencilled notes 1927 or 1928 It Is speculated that the con- rivers and, prercing the skv. the 
could be found in the files indicating truction work invol m hav en f an American city 


that the painting was removed ind each 


1910-1911 
| 
Engineering 
recting men 
yf controlling tne 10 ind mate- 
ils of nature for 
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Yves C;uvon fechnical lire 


Division Doings ache ong mera 








stressing (Paris); Frederick S. Snow, con 
sulting engineer of London; T. Y. Lin, 
professor of civil engineering at the Uni- 





ersitv of California; and Hubert Riisch, 
Joint ASCE-IABSE Meeting oF of masonry constuction at the Ze pfessor at the Muni : 
rich Institute of Technology; and A. M echnology 


‘Steel Bridges and Building Frames,” 


Institute of 






Haas, professor of concrete and conerete 
onstruction at the Delft (Holland) In- the subject planned for Friday morning, 
October 17, 





\ unique opportunity to meet and he 











ome of the world’s leading authoritie 
will be discussed by four en- 

















en QO. Asplund rofessor of 





day afternoon. The speakers will be 





( | a ~_ r oe ~ t es the 





Friday afternoon, session. The 


| 


\ 











tie — Phe g nned to Thursday Paris; Mario Salvad 1 Hans H 





morning, October 16, will treat the topi Blew professors of « | engineer 
Stability Considerations in Met il Struc Columbia Universit > and Anton Tedes- 










ructural Engi- 


g. The ASCE Construction Di we 



















] 
the 
























sion will also jom ou -sponsoring ‘ : 
, 1 Pry : ol z sruno) Thirliman ssociat there will be luncheon on Tuesday 
Thursday afternoon and Friday morning Liége; Bruno Thirlimann, associate cae , | Tuesday, 
. , ae , professor of civil engineering at Lehigh where members will have a chance to be- 
sessions he om program has been 
made possible by a grant from the Na University ind Georg Wastlund, tech- come acquainted with the distinguished 
; nical adviser to the IABSE and professor foreign engineers they will hear. The 
tional Science Foundation and other con- ; 
tributior fron - tior nd it of bridge building and structural engi- committee in charge of the joint program 
We neering at the Royal Institute of Tect needs to know how many are planning 
dix ‘duals leering at Ve 1rOoval nstitute ol ech- needs oO now OW many il’é planning 
in encie tant wh tax: Silla nology, Stockholm to attend both the stimulating technical 
morning. October 12, will be “Plasticits { number of interesting papers. are sessions and the Tuesdav luncheon. For 
; , “4 J, ] De ast ia : 
: planned for Thursday afternoon, which convenience in notifying the committee 
in Steel Research and design aspects it j p ic } | j } 1 
. Wl ) evot t *Prestress¢ nerete a coupon Ss een provided in the ad- 
will — Atanimaadl se 7.8 . | Bake pro- : ( ores oO — ( oO i oupe Pal ere ) € 
. ind Concrete sridges The iuthors are vertising section 
fessor and head of the Department. of 
Engineering at Cambridge University; 
Lynn S. Beedle, researc} protessor at Le- 
high Universitv; and Daniel C. Drucker, 
chairman of the Division of Engineering - —_ — naa — oo 
it Brown University. The Monday after- 
noon subject will be “Ultimate Strength 
in Reinforced Concrete and Folded Plate 
St tures’ The speakers re . ° er P : ° din e 
hihi aia rh peakers are Eivind New member-service activities are planned by the Sanitary Engineering Division's 
aT { th st . . . . . . . . . 

Hognestad, manager of the Structural Executive Committee during its recent meeting in Memphis. Vice-Chairman Ray E. 
ey ) t Sect ) t orth: ° F 
Development Section of the Portland Lawrence and Board Contact Member Howard F. Peckworth give close attention 
Ce t ssociation 3 r. pro- P P . P ° e 

ment Association; A. L. L. | uke # ie to the conduct of business by Chairman Richard Kennedy. Others with a finger in 
PSSO! ( eret tech gv att - . ° 2 
f r of concrete te ology at the Um the planning are Don P. Reynolds, Arthur D. Caster, Richard Hazen, and Lewis A. 







versity of London; and Charles S. Whit- Young 






ney, partner in the New York City con- 






sulting firm of Ammann & Whitney 







Tuesday morning, October 14, will be 
devoted to “Model and Analytical Re- 
; In 






this session 







Dams.” ’ e rest ot the vanel will consist 







of distinguished foreign engineers: Prof 





CGiuido Oberti. of the Pols hnie School 





of Turin and manager of the Experi- 


nental Institute for Models and Strue- 






ires, Bergamo, Italy; P. Lardy, profes 
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“Seven Wonders” Plaque for Colorado River Aqueduct 


Unveiling of plaque honoring the Colorado River Aqueduct as 
one of the “Seven Civil Engineering Wonders of the United 
States’ took place at special ceremonies held in Los Angeles 
recently. Here Joseph Jensen (left), board chairman of the 
Metropolitan Water District of Southern California; Robert B. 
Diemer, chief engineer and general manager of the District: 
and ASCE President Louis R. Howson prepare to drink a toast 
(in water, of course) to the aqueduct. At the time of its selec- 
tion by ASCE as one of the Seven Wonders, the Aqueduct was 
cited as the “longest man-made conduit.” 


Washington Award Goes 
TO ASCE Honorary Member 


Ben M Hor M tions orld s his devel 
ASC] aor ate ibnend af th batt cen ee wee ASCE Membership as of 


June 9, 1958 


ASCE QUARTERLY ENGINEERING 
SALARY INDEX 


Consulting Firms 


Howard University Host to Student Conference , 
Maryland-District of Columbia Conference of Student Chapters holds its 1958 spring 

meeting at Howard University. Participating groups include the Chapters at Catholic 

University, George Washington University, Johns Hopkins University, the University 

of Maryland, and Howard University. 
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NOTES FROM 


THE LOCAL SECTIONS of 





Society. Charters were presented to the 
two Student Chapter presidents Prof 


Phillip G. Kirmser, of the Department 
Apphed Mechanics at 


College, spoke on “Sputniking 


Kansas State 


Profes- 





Copy for these columns must be received by the fifth of the month preceding date of publication 





In its annual recognition of stu 


ichievement, the Central Illinois Section 
honored three University of Ilhnois civil 


tudent 


enpinéertne seniors al ita: Mav meeting 





SS ety held hig ot] ryt S 
memibe t} Central Pennsylvania 
Branch | 


Philadelphia Section heard 


ASCE Dn EK. L. Durkee .d 









Practicing engu ng e Cin- 
cinnati Section enth rticipated i 
\ I hil vy Engu ind th 


nee I hing Ui g WHS 

over by Section President Ray Rane 
Martin W. Oettershagen, deputy admuin- 
istrator tor. the st Lawrence Sseaway 
Development Corporation Was guest 
speaker, with an illustrated lecture on 


‘The Greatest Construction Show on 
Earth 


He also showed the corporation’s 
official film, “The : 


| ighth sea 


Spanning two thousand vears in then 
program, “Earth Measurements—B.C. to 
1.G.Y.,” members of the Student Chapter 
at the Georgia Institute of Technology 
entertained and educated members of the 
Georgia Section at the May meeting 
Section President Carl Kindsvater pre- 
sided ind turned the meeting over to 
Sobby Cox, Student Chapter president 
John W 
Alfred D 


standards and instruments up through the 


Fortune, moderator, introduced 


Evans who treated ancient 


fifteenth century. Carrving the thread of 


historv forward, Floyd E. Hardy con- 
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sor Kirmser showed drawings and pic- 


tures to illustrate his discussion of track- 


ing satellites by photograp! methods 





tinued with a description of ents up te 
the present, and Frederick B. Higgins The proposed changes in ASCE mem- 
kept things current with a discussion of ber grades were discussed by ASCE Di- 
instruments developed since the perfec- rector E. L. Durkee at the Lehigh Valley 
tion of photogrammetry. The program Section’s May meeting. Action to create a 
was rect d enthusiastically by the Sec- Central Pennsylvania Section was en- 
tion dorsed by the members. Featured speak- 
er of the evening was Kramer J. Schatz- 
esting Hawaii Section members’ lein, Jr.. chemical engineer with the Le- 
mories of their college mathematics high Portland Cement Company Mr 
he Student Chapter of the University Schatzlein explained the processes being 
of Hawaii presented talks and demon- ised at the company’s new cement plant 
strations on thin shell construction at in Bunnell, Fla., which uses coquina de- 
the Section’s Mav meeting. As guests of posits instead of limestone for raw ma- 
he Student Chapter, Section members terial 
tended a dinner-meeting and then saw 
demonstrations. Stanley T. Doi, re- \ challenge to engineers to solve the 
ient of the Section’s annual prize for local rapid transit problem was offered 


nding senior, was awarded $50 and to members of the Los Angeles Section 
s Junior Membership in the So- it their May meeting by Ralph P. Mer- 
ietv. Brig. Gen. E. I. D of the rm director of the Los Ange- 
ngineer Division, Pacif Ocean, re les Metropolitan Transit Authority. Mr 


challenged the group to design a 





tt, executive 





May eeting for the is up to engineers. At a recent me 
honoring ASCE President Louis R. How- 


1957 James 


eting 
Kansas Section. Students 
the Student Chapters at Kansas son, the Section presented the 

i \ 1 t co-winner W 

were introduced to the members prio Dickey. Mr. Dickey 








i structural engi- 


Concrete 





standing 


s. The winners are Carlos M. Cam- Corporation in Sun Valley, Calif., was 


resentation ol iW as to out 


Seno 


uzano, of the University of Kansas, and unable to attend the Annual Conven- 


Lawrence A. English, of Kansas State tion in New York last October, when 
College Kach received a_ certificate i the other Society prizes were esented. 
Junior Member badge, and payment of 

his entrance fee as Junior Member in the With nothing more serious on their 


G. Brooks Earnest Award of Junior Membership in ASCE was won this year by Case 
Institute of Technology senior Richard D. McKeon. Award was made at May meet- 
ing of Fenn College Student Chapter of ASCE, at which Fenn civil engineers were 
host to members of Case Student Chapter and Cleveland Section. Pictured, left 
to right, are G. Brooks Earnest, president of Fenn College; Craig P. Hazelet, Director 
of ASCE; Mr. McKeon: and Dr. George E. Barnes, professor of hydraulic and sanitary 
engineering at Case. At same meeting, the Cleveland Section presented Junior 
Membership awards to Fenn student Howard Gacsi and Case student Joel Roth. 



















































Colorado Section members heard Elsie Eaves, business news 
manager of “Engineering News-Record,” speak at annual 
awards dinner, when certificates were presented to outstanding 
seniors from Student Chapters. In photo at left, Miss Eaves is 
flanked by Clarence L. Eckel (left), Director of ASCE and dean 
at the University of Colorado, and E. S. Ellett, president of 
Colorado Section. 


Republic of Colombia Section, du 
M , 


ng. bers he National Capital 


Section I | mend 


L. W. Bremser (right) president of Kan- 
sas City Section, greets Lt. Col. W. E. 
Paxton, of Future Weapons Branch Plans 
Division, Strategic Air Command, head- 
quarters, Offutt Air Force Base, Nebr., 
who addressed the Section on Strategic 
Air Command in the Missile Age. 


‘Rhode Island 


COT ¢ 


The Nebraska Section wil! 
! ASC] 


1 Omaha in 1962, president 


Junior Member 
mil I ng jul embet t the description of the various types ol f the Sacramento Section had the op 


ivaraa iC 
Maryland Section 1 ( eras Cement 


from the North Dakota State New heads of the Southern Idaho Sec- 

hool at Fargo were honored by the tion ar istin, president; C. H 

Miami Section recently) Northwestern Section at its May meetins idebake nat ae ident: H. D 

late new inventions lor outstanding work in engineering stud ifterson. secretar Ander 

| engineering. John ies. First prize went to Robert D. Hanson 
oke on “Uses of Digi- The featured peaker was Norman 

Civil Engineering,” Moore, ASCE Vice President and chief oint spring meeting of the Texas 


2 


plications in highway of the engineering division, Lower Missis- and Louisiana Sections, held at Beaumont 


engineering. Prof. Willard Hubbell, chair- sippi River Commission at Vicksburg in Mav. was hailed as a great success by 


man of the Engineering Graphics Depart- After commenting on professional as- ill. Hosts to the joint group were the 
. 


I 
ment at the University of Miami, spoke pects of ASCE, Mr. Moore gave an illus Texas Section’s Southeast and San 
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FOUNDED 
1852 


Jacinto” Branches. 


Mason Nevill (left), president of Student 
Chapter at Texas Agricultural & Me- 
chanical College, receives charter for 
Chapter from ASCE Director Randle B. 
Alexander. 


worl 


rri-City Section’s 


t Wisconsin 


con- 


Section meeting resulted from a 


] 
rsiab papel 


sion of Civil Engines 
son Fomente oft the 


eaker Alvan C,. Fre 


Presidential responsibility changes hands at Philadelphia Section meeting, honoring 
ASCE President Louis R. Howson. Shown here (left to right) are: Mr. Howson; retiring 
Section president J. H. Ferguson; ASCE Vice President Francis S. Friel; and incoming 
Section president H. B. Vaughan, Jr., receiving the gavel. 
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_ASCE CONVENTIONS 


ANNUAL CONVENTION 
New York, N. ¥ 
Hotel Statler 
October 13-17, 1958 

LOS ANGELES CONVENTION 
Los Angeles, Calif 
Hotel Statler 


Februarv 9-13. 1959 


CLEVELAND CONVENTION 
veland, Ohio 
Hotel Cleveland 
Mav 4-8, 1959 


TECHNICAL DIVISION 
MEETINGS 


HYDRAULICS CONFERENCE 


‘echnology 


IRRIGATION AND DRAINAGE 
CONFERENCE 
Memphis, Tenn 
September 25-27 
ASCE Irrigation and 
Drainage Di 


Vision 


CONFERENCE ON 
ELECTRONIC COMPUTATION 
Kansas City, Mo 
Continental Hotel 
November 20-21 
Sponsored by 
ASCE Structural 
Division 
Kansas City Section 


LOCAL SECTION 
MEETINGS _ 


Virginia— Norfolk Branch meeting the 
third Monday of every month at 12 noon 
in the YMCA Cafeteria; Richmond 
3ranch meeting the first Monday of every 
month at 12:15 p.m. in the Hot Shoppe 
Cafeteria; Roanoke Branch meeting the 
second Wednesday of every month at 
6:30 p.m. in the S & W Cafeteria. 

South Carolina—Annual summer meet- 
ing at the Fort Sumter Hotel in Charles- 
ton, 8. C., August 1 and 2 

Texas—Fall meeting in San Antonio, 
Austin Branch dinner 
meeting at the Engineers and Associates 
Club, July 17 at 6:30 p.m. 


September 25-27 
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you can count on (iss) Structural Steel 


TRADEMARK 





When you want to erect a bridge in a hurry, it pays to use a familiar, easy-to-work-with 
material. Can you think of anything that fills the bill as well as stee/? 


For decades, bridge-builders have preferred steel because it’s so easy to punch, shear, 
hot-work, weld, flame-cut, rivet or bolt—and because it can be shop-fabricated and erected 
in practically any kind of weather. And today, the new High Strength and Alloy Steels 
allow weight-saving, labor-saving designs that have revolutionized the bridgebuilding art. 


And here's the best news: Long before the Interstate Highways Program was suggested, 

the steel industry was planning new facilities to produce more structural shapes and plates. 
Some of these new facilities are already in production, and others will follow quickly. 

They assure you an adequate supply of structural steel whenever and wherever you may need it. 


For proven dependability, for simplicity of design, for easy erection, 
for availability—you can count on steel. 


ON THE 


United States Steel Nee 


United States Steel Corporation — Pittsburgh a 
Columbia-Geneva Steel — San Francisco 

Tennessee Coal & tron — Fairfield, Alabama KEEP OUR 

United States Steel Supp!y — Steel Service Centers 2) 
United States Steel Export Company ROADS 4.) 














In upper view Retiring Section President 
Roger Gilman congratulates O. H. Am- 
mann, Honorary Member of ASCE and 
famous bridge engineer, on his selection 
by the Section as “Metropolitan Civil 
Engineer of the Year.” This award is 
made annually for “the most outstand- 
ing service to the metropolitan area.” 
Designer of the George Washington 
Bridge, Mr. Ammann is currently design 
consultant for the second deck of that 
famous structure. He is also design 
consultant for the Narrows Bridge, to be 
constructed between Brooklyn and 
Staten Island and the Throgg’s Neck 
Bridge in Queens. In lower view, Mr. 
Gilman presents Section award to Wil- 
liam J. Shea in grateful recognition of 
his long service as secretary-treasurer 
of the Metropolitan Section. 





Guests at New Mexico Section’s annual 
spring meeting chat with one of the 
speakers, Dutton Briggs, structural en- 
gineer for the Portland Cement Associa- 
tion. Shown, left to right. are Miles 
Britelle, president, New Mexico Chapter, 
American Institute of Architects; Rube 
Cole, president, New Mexico Section; 
and Mr. Briggs. The meeting topic was 
“Recent Developments in Concrete Con- 
struction.” 
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Metropolitan Section slate for forthcoming year, elected at meeting on May 21, is 
shown here. Officers are, in usual order, Arthur J. Fox, Jr., director; Michael Salgo, 
vice president; W. J. Shea, treasurer; Richard Tatlow III, president; R. H. Dodds, 
vice president; and Brother Austin Barry, secretary. New Section directors, in addi- 
tion to Mr. Fox, are Stanley M. Dore and Irvine P. Gould. 


Toledo Section Pres- 
ident A. Alfred Pi- 
cardi, presents Stu- 
dent Chapter charter 
to Chapter officers 
at University of To- 
ledo. Shown with 
Mr. Picardi, in usual 
order, are W. C. 
Achinger, treasurer; 
Jerry Frederick, vice 
president; Felix 
Sampago, secretary: 
and Frank Pollauf, 
president. 





Special honors were awarded to outstanding engineering students from Duke Uni- 
versity and North Carolina State College at annual spring meeting of North Carolina 
Section. Winners shown here are (left to right): H. L. Blackburn, Jr., Duke; B. T. Smith, 
Mrs. Colleen B. Garrison, E. J. Poindexter, all of N. C. State College; G. L. Van 
Schoick, Duke; and M. L. Carroll, N. C. State College. Mr. Smith received the annual 
award of the Carolinas Branch of AGC, for outstanding senior work in construction. 
Messrs. Carroll and Van Schoick presented prize-winning papers at the meeting, and 
the other students received Section awards for general excellence in their college 
work. 





CL prbghtid-Ayyort 


Glen Canyon Dam Project 
to open vast new area 


Work on huge Upper Colorado 
River Project well under way 


When completed some six years hence, 
the giant Glen Canyon Dam, Reservoir 
and Powerplant Project will unlock the 
riches of a vast, 10,000-square-mile area. 

The high concrete gravity arch dam, 
rising 700 feet from bed-rock, will con- 
tain 5,493,000 cubic yards of concrete. 
Power from the 900,000 KW power plant, 
located 470’ downstream from the dam, 
will make possible the development of 
huge resources of fuel, oil, minerals —in- 
cluding uranium—and timber. 

When filled to capacity the 28,000,000- 
acre-foot reservoir will stretch 186 miles 
up the Colorado and 71 miles up the San 
Juan, a major tributary of the Colorado 
Basically, this project is for river control 
and power generation. 


Largest single dam contract 

on record 

The $107,155,222 contract for the Glen 
Canyon Dam and Powerplant, largest ever 


awarded by the U.S. Bureau of Reclama- 
tion, went to Merritt-Chapman & Scott 
Corporation, New York. On April 29, 1957, 
the day the contract was awarded, Mer- 
ritt-Chapman & Scott signed a contract 
with Fairchild for aerial mapping of the 
dam site, reservoir and areas adjacent to 
the dam site. Flying operations began on 
May 5, just six days later! Advance copies 
of flying results were delivered on May 26. 
Other detailed data followed soon after. 


Scale of maps for Glen Canyon 


” 


Reservoir: 1” equals 400’, 10’ contours 
Dam site: 1” equals 50’, 2’ contours 
Areas adjacent to dam site: 1” equals 


200’, 5’ contours 


During the past 34 years, Fairchild 
crews have flown similar mapping assign- 
ments all over the free world. Results pro- 
duced from this experience have 
thousands of Fairchild clients to say... if 
you want it done fast and right the first 
time, you can depend on Fairchild. 





GLEN CANYON 
DAM SITE 


ARIZONA 











Site of the 700’ Glen Canyon Dam, second 
in height only to Hoover Dam (726’) is 
located 12 miles downstream from the Ari- 
zona-Utah border—370 miles upstream 
from Hoover Dam. 








Walls of the canyon at the dam site are 650’ high with overhang in places. This 
necessitated flight paths parallel to the walls but offset to see under the overhangs. 








— 
IRGHILD 


AERIAL SURVEYS, INC. 
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Los Angeles, California: 224 East Eleventh Street © New York, New York: 30 Rockefeller 
Plaza @ Chicago, Illinois: 111 West Washington © Long Island City, New York: 21-21 Forty- 
First Avenue @ Tallahassee, Florida: 1514 South Monroe Street @ Boston, Massachusetts: 
New England Survey Service, 255 Atlantic Avenue @ Shelton, Washington: Box 274, Route 
1 © Houston, Texas: 3325 Las Palmas @ Birmingham, Alabama: 2229 First Ave. North 
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District 10 Council Has Tenth Annual Meeting in Atlanta 


District 10 Council is seen in action at its recent tenth annual 
meeting held in Atlanta, with the Georgia Section as host. The 
two-day session, which dealt with a wide range of ASCE busi- 
ness at local level, was described as “exceptionally productive” 
by the delegates attending. ASCE was represented by Vice 
President Francis S. Friel, of Zone IL and Director Don Mattern. 


Official attendance from the eight Sections was augmented by 
a number of Section officers, past and present, and by mem- 
bers from Branches within the Sections. Warren S. Mann was 
Council chairman, and Burton J. Bell, secretary-treasurer. The 
North Carolina Section will be host to the 1959 Council meeting, 
and James Pou, of Charlotte, will be 1959 chairman. 





Eleventh 


Annual Conference 


ASCE President Louis R. Howson (at of 


right) presents 1957 Moisseiff Award to 
David J. Peery, on leave from the Uni- 


Pacific Southwest Council 


versity of Michigan with HRB San Diego 
Laboratories. Professor Peery was un- 


able to attend the presentation cere- 


Guest of 


monies in New York last October. Over 


300 attended the Council conference. 


One of the pleasant features of the Pacific Southwest Council's 
annual conferences is the presentation of student prizes for the 
best papers. Winners in the recent Eleventh Annual Conference, 
held in Phoenix, are shown in left-hand view with Dean John C. 
Park, of the University of Arizona, who presented the awards. 
In usual order are Newton S. Grout, Jr., of the University of 
Nevada, winner of third prize of $15; Richard O. Williams, of the 
University of Arizona, winner of second prize of $25: James 
Rodgers, of the University of Southern California, winner of first 
prize of $50; and Dean Park. Right-hand view shows partici- 
pants in the technical program. Seated, in usual order, are 
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Arizona Section 


. 


in 
Phoenix, April 17-19 


Paul Baumann, assistant chief engineer of the Los Angeles 
County Flood Control District; M. J. Shelton, chairman of ASCE 
Committee on Engineering Education; Prof. A. W. Ross, of the 
University of Arizona: and R. Glen Ryden, chief computer of the 
Arizona State Highway Department. Standing are Prof. R. D. 
Kersten, of Arizona State College: Greer W. Ferver, consulting 
engineer of San Diego; K. W. Lange, district sales manager for 
Chicago Bridge and Iron Works, Houston, Tex.; P. H. McGauhey, 
director of sanitary engineering research at the University of 
California; Russell C. Collmer, computer systems analyst for 
General Electric: and Eugene Zwoyer, consulting engineer. 
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6500 tons of structural stee/ joined 
with high-strength bolts 


This stunning new office building at Lexington 
Avenue and East 51st Street is New York’s first 
multi-storied structure clad in gold-anodized metal 
curtain walls. The 6500-ton steel framework for 
its 34 stories was erected in comparative quiet, 
with thousands of Bethlehem High-Strength Bolts 
used in joining its structural members. 


Bolting is Fast 


Bethlehem High-Strength Bolts make possible a 
saving in erection time because they can be installed 
in a jiffy. With the bolt head grasped by a holding 
wrench, the nut is drawn up with a pneumatic 
impact wrench. This provides a sound joint in a 
matter of seconds. The bolts can also be tightened 
by means of hand spanners. 


Owner and Builder: Sam Minskoff & Sons, Inc.; Architects: 
Robert L. Bien; Structural Engineers: Weinberger, Frieman, Leichtman & Quinn. 


A 


Bolting is Quiet 


Bethlehem High-Strength Bolts provide a much 
quieter form of construction than riveting, making 
them particularly desirable for school and hospital 
zones. The bolts are installed cold, eliminating the 
danger from fire or injury from tossed rivets. 
Bethlehem High-Strength Bolts are made of a 
good grade of carbon steel in all popular sizes. They 
are quenched and tempered to meet the require- 
ments of ASTM Specification A-325. They are fully 
described in our 24-page illustrated booklet, ““High- 
Strength Bolting for Structural Joints.” Ask the 
nearest Bethlehem sales office to 
send you a copy. 


High-Strength Bolt is used with two hard- 
ened washers, placed under head and nut. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. On the Pacific Coast Bethlehem products are sold by 


Bethlehem Pacific Coast Steel Corporation. 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


STEEL 


Sylvan Bien & 


mn 





Asphalt pavement water-proofs 93% of 
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water-rich Oregon’s heavy-duty highways 


Oregon’s growing ... and fast! 


In the luxuriant Willamette Valley of the Beaver 
State, there’s plenty of water for industry and 
agriculture . . . and a marvelous network of 


Asphalt highways. 

Long ago, the state’s engineers learned how to 
build economical road structures that stand up in 
country with heavy rainfall. They use a carefully 
stabilized and well-drained base “roofed” with 
modern heavy-duty Asphalt paving. 


6,594 of Oregon's 7,031 miles of heavy- 
duty highway are Asphalt-paved. 


Asphalt pavements like these are reputation 
builders. They cost less to build... 10% and 
sometimes up to 50% less*. They cost less to 
maintain ...no spalling, adjust to settling, quick 
repair, less traffic painting needed. They cost less 
to modernize ... widen them, strengthen them as 
you like, construction costs stay low. 


The lower costs of Asphalt paving, both initially 
and annually, stretch highway funds . . . put more 
money at your disposal to increase your state’s 
highway network, to boost state growth, to 
improve local roads. 


Build your reputation on the permanence, the 
comfort, the safety of durable Asphalt paving. 





THE ASPHALT INSTITUTE 


Asphalt Institute Building, College Park, Maryland 





Ribbons of velve 
ASPHALT- paved -Inte 





Beaver State’s Interstate Baldock Freeway... 
Asphalt-paved for wet weather life and safety. 


It has been made part (U.S.5) of the National System of 
Interstate and Defense Highways. It runs 37.05 miles 
between Portland and Salem, Oregon. Noteworthy for 
low cost (despite location over troublesome soil) and 
built-in safety (gentle curves, headlight screening). 





* Saves from $11,768 to $92,628 per mile. Write for details. 








BY-LINE WASHINGTON ..... 


Some 30,000 professional engineers are dues-paying 
members of labor unions, the National Society of Pro- 
fessional Engineers says in a study released last 
This is somewhat less than 10 percent of the tot 

country. NSPE’s tabul 
les several which claim t 


presentation 


* * * 


Dedication of a new headquarters building her 
Associate 
sion for several engineering writers to 
on would be in the Year 2000 


he crystal-ball gazers foresaw 


a General Contr ictors of Ame ric wa 


1} 
tomohbuiles 


d from central cores of 
traffic lanes converte: 
ots more prefabric 
jobs would 
nachines ted from remote-contro 
; that engineers would be designing separate 
ways for express buses; that airfields would be built 
almost com] provide for a tremen 
r travel; that automati 


revolutionize the design of municipal sewage sys- 
that Tuture 


highways woul built-in 


control traffic flow 


mont lea ya ‘ ilf ol 


y of construction prospects around the 


; countr’ 
preponderance of replies from the association’s 125 
revealed that over-all truction volume 


holding well enough through the recession period 


* * * 
Engineers in Uncle Sam’s employ are gett 

nt pay raise under a bill just signed 
Eisenhower. Several thousand civil engineers 
for the Bureau of Public Roads, the Bureau of R 
tion, the Corps of Engineers, and other agencies will be 
benefitted. The new salary schedule comes on top of one 
granted these men a few months ago when the Civil 
Service Commission was given permission to push 
neers to the top of their grade, pay-wise. 

The measure also created several hundred new “super 
pay” jobs, ranging from $14,190 to $17,500, for which 
certain number of engineers will undoubtedly qualify 
And it permits the federal government to offer new engi- 


neers substantially higher starting salaries 
a » 7 


The House has passed and a Senate committee is 
now considering a bill which would change the name 
Nav y ’s 116-v« ir-old Bureau of Yards ] 
Jureau of Civil Engineering.” 
- : ~ 
A quick review of engineering construction bills 


pending as of this writing reveals measures in this 


status: 
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0 bills which the 
itisfactory the Administration. President 
toed the hu omnibus measure ($1.5 


Congress 


nig 3 
ul ol nh 
million in it for 40 new 
volves $800 million wort 


istration is likely 


One is for 
gressional 


million a 


Congre me? 


upment. The Administrat 
for $193 million for fiseal ye 
talking ibout doublin 
t moves 
disagreement over design 


Periodically the 


mes bogged down in a discussion of 


ind responsibility 


ower development. But the subject f interest 
civil engineers be« each new plant poses new 
problems in design and technology, when they finally do 


construction stage 


The resignation of Admiral Lewis L. Strauss as 
rn ( Atomic Energy Commission has been 
President Eisenhower. John McCone 

Joshua Hendy Corporation of Los Angeles 


been named the Commission to fill the 


urman the 


The chairmans} ip has not been filled 


The first application of an atomic bomb explosion to 
construction work may soon be forthcoming. The Atomic 
Energy Commission has reported it may touch off a 

clear explosion to dig a harbor in northwest Alaska 
An underground explosion in Nevada last yeal indi ited 
that huge earthmoving jobs might be safely attempted 
by nuclear fission 

E nginee have been as wgned to stu ly the fe asibility 

the Alaska port so that large-scale mineral deposits 

inside the Arctic Circle may be reached from the 
sea. U.S. survey parties will tackle the big topo mapping 


job for the area this summer. 
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Michigan highway program 
is really rolling along 





KEEP OUR | 


ON Gi \ 


MB omar 


Michigan has already completed and put 
in operation 170 miles of the 1066 

miles of roadway that is to be included 
in its Interstate Highway Program. 

A budget of 1% billion dollars has 

been allocated for highway construction 
and improvements from 1958 through 
1962. In these five years, it is expected 
that 2900 miles of new highways 

of all classes will be laid, including 

580 miles of expressways to be 
incorporated into the Interstate System, 
and 325 miles of other arterial highways 
of expressway design. At present, 180 
miles of 4-lane highway is under contract 
and 500 million dollars worth of 
highway construction is in the survey 
and design stage. Michigan’s 

extensive program is under 

the direction of John C. Mackie, 

State Highway Commissioner. 
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Michigan really rolls along! 
34 miles of the Fenton-Clio bypass on Route 23 are 
practically completed. 28 miles of the Detroit-Toledo 
expressway (Rt. 24A) have been opened, and work 
is in progress on approaches into both cities. 

23 miles of relocated Route 16, west from Detroit, 
was opened to traffic last winter. 

17 miles of Route 16, between Lansing and Portland, 
is open to traffic. 

Excavation, grading and the construction of inter- 
sections have been started on a 6-mile section of Route 
16 in the Portland area. 


Lowell Thomas,CBS television and radio star, drama- 
tizes the story of the building of the Mackinac 
Bridge in “The Five Mile Dream.” This color 
motion picture is now being shown in major 
theatres all over the country. Be sure to see this 
exciting battle against time and nature when it 
plays in your local movie theatre. 


Lowell Thomas, 
star of 

“High Adventure 
with Lowell Thomas” 
seen on CBS-TV 


Although the world’s longest suspension bridge over the Straits of 
Mackinac is not technically a part of the Interstate Highway Program, 
many miles of Routes 23 and 27 approaching this 96-million-dollar 
marvel will be controlled access expressways incorporated into the 
Interstate System. Perhaps not as obviously in the highways as in 
the bridge, steel helps to make both better, safer . . . even possible. 











It is expected that Michigan’s Interstate System 


fod 


will utilize 725 tons of structural steel per million 
dollars of construction cost. Structural carbon and 
high strength steels have made the construction 


easier and less costly. 


At Grand River, southwest of Portland 
on Route 16, steel helps to do difficult 
jobs quickly and economically. USS 
Steel Sheet Piling provides a safe work- 
ing area in which to reach bedrock and 
begin construction of pier foundations. 
When fitted with USS Tiger BraNnb 
Wire Rope, hoists, shovels and other 
earth-moving equipment have the 
strength and high resistance to abrasion 
and fatigue necessary for hard service. 


KEEP OUR 
ROADS 


of overpasses, bridges and elevated expressways 
I g ted expressways a | 


Scan a8 eB 


On Route 16, between Lansing and 
Portland, welded wire fabric goes into 
place to reinforce the new concrete ex- 
pressway. AMERICAN Welded Wire Fab- 
ric is made of high-grade, cold-drawn 
steel and is able to withstand high unit 
stresses. With it and UNIVERSAL ATLAS 
portland cements, it is possible to con- 
struct concrete slabs 50 to 100 feet long 
and provide a longer-lasting, smoother- 
riding roadway. 








The concrete flooring and piers of a multitude of 
bridges in the Interstate Highway Program will 
be stronger and safer because of USS Dr-Lox 
Reinforcing Bars which meet all requirements of 
ASTM Specifications A-15 and A-305. 


The interchange of Routes 23 and 57 is 
typical of the many interchanges which 
protect the traveler with steel guard- 
rails. Building safety into the highways 
of the future is the prime concern of 
today’s engineers. USS steel guardrails 
or galvanized highway guard cable at 
crucial points will help minimize the 
consequences of recklessness, and will 
safeguard traffic at the speeds the high- 
way system has been designed for. 
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For bridge foundations, piers and Scrapers, dozers, graders and trucks must be The paving of Route 16, between 
decking, ATLAS DuURAPLASTIC and capable of working steadily without break- Lansing and Portland, proceeds quickly. 
UNIVERSAL portland slag air-entraining downs. USS High Strength Steels—Cor-TEn, Much of the Interstate Highway System 
portland cements provide a more cohe- Man-TEN, TRI-TEN and USS ‘“T-1” Con- will utilize paving materials furnished 
sive concrete that is fortified against structional Alloy Steel—all have an ability to by United States Steel—ATLAS 
freezing-thawing weather, yet costs no stand up under hard, rugged service that in- DURAPLASTIC air-entraining cement, 
more than ordinary cement. USS volves severe abrasion and high stress resist- JNIVERSAL portland slag cement and 
D1-Lok Bars, specifically designed to ance. Much of the high performance of today’s ATLAS high-early air-entraining ce- 
produce better reinforced concrete, construction equipment also depends on such ments, or UNIVERSAL and ATLAs port- 
assure maximum strength. parts as TIGER BRAND Wire Rope and SHELBY land cements. They ensure a cohesive 

Mechanical Steel Tubing. concrete that spreads and finishes easily, 
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Special Steels for Construction Equipment: (NATIONAL and SHELBY) « Grating, expanded metal « Safety Equipment and Highway Accessories: 
Abrasion-resisting steel e Constructional alloy steels Expansion joints « Bridge nuts, pins and tie-rods e Beam guardrail (AMBRIDGE and AMERICAN) e (MULTI- 
(CARILLOY and “T-1’’) e High strength, low alloy Rivets e Eye-bars ¢ Creosote for pressure-treating SAFTY) cable highway guard (AMERICAN) e Highway 
steels (MAN-TEN, TRI-TEN and Cor-TEN) ¢ Grader bridge flooring and wood piling « Stress-relieved wire guardrail posts e White concrete reflecting curb and 
blades (AMBRIDGE) ¢ Wire rope (TIGER BRAND) e and strand for prestressed concrete bridge girders double-duty traffic markers ¢ Pipe for radiant heating 
Tubing, seamless mechanical (SHELBY) (SupER-TENs) e Concrete reinforcing bars (D1-Lok) and snow-melting installations (NATIONAL) e Electri- 
cal wire and cable (TIGER BRAND) e Highway guard- 
Pavement Construction Products: Portland ce- rail—11 Western states only (WESTERN) ¢ Woven 
ments UNIVERSAL and ATLAS) ¢ Portland slag wire fence (AMERICAN) e Chain link fence (CYCLONE) e 
cements (UNIVERSAL) e Air-entraining portland ce Barbed wire (AMERICAN) ¢ Fence gates (AMERICAN) 
. ments (ATLAS DuRAPLASTIC) ¢ Air-entraining portland e Fence posts (AMERICAN) e Fence staples (AMERICAN) 
(NATIONAL) slag cements (UNIVERSAL) e High-early portland e Fence tools (AMERICAN) ¢ Creosote for pressure- 
Bridges and Bridge Foundations: Bridge con- cements (ATLAS) e White cements (ATLAS) e Concrete treating wood fence posts e Building construction 
struction service ¢ Structural steel shapes and plates reinforcing bars, straight and bent (D1-LoK) e Welded service ¢ Steel for buildings, maintenance, utility, 
carbon, alloy and high strength e Bearing piles, steel wire fabric for reinforcing concrete (AMERICAN) ¢ temporary offices ¢ Joists, open-web steel (AMBRIDGE) 
H-Beam e Bearing piles, tubular steel (NATIONAL) « Concrete forms e Concrete form insulation « Road- e Sheet steel, hot-rolled or cold-rolled ¢ Sheet steel, 
Sheet piling « Bridge flooring, concrete-filled grid joint assemblies (AMERICAN) e Air-cooled slag, crushed galvanized flat or formed « Conduit, rigid steel 
AmBRrIDGE I-BEaM-LOK) ¢ Bridge sidewalk flooring, and screened « Air-cooled slag, uncrushed e Granu NATIONAL) ¢ Nails (AMERICAN) ¢ Pipe, black and 
[-grid (AMBRIDGE) e Tubular bridge railing lated slag galvanized (NATIONAL) 


Drainage Products: Sectional plate pipe arches 
AMBRIDGE) ¢ Culvert sheets, galvanized e Culvert 
pipe e Culvert pipe, perforated « Road flume—11 
Western states only (Ro-Drain) e Rain leader pipe 


Parentheses indicate trademarks of United States Steel 


The products and services indicated above are available from one or more of the Department, Cleveland, Ohio; Columbia-Geneva Steel Division, San Francisco, 

United States Steel Divisions. USS offices are located in almost all major cities. Calif.; Consolidated Western Steel Division, Los Angeles, Calif.; National Tube 

Feel free to call on the office nearest you at any time—or write to: United States Division, Pittsburgh, Pa.; Tennessee Coal & Iron Division, Fairfield, Alabama; 

Steel, 525 William Penn Place, Room 5673, Pittsburgh 30, Pennsylvania. Universal Atlas Cement Company, New York; United States Steel Supply 
Divisions of United States Steel serving the highway market: American Bridge Division, Steel Service Centers, Chicago, Illinois, 

Division, Pittsburgh, Pa.; American Steel & Wire Division and Cyclone Fence 


USE THIS COUPON FOR FAST ACTION | _ ° " 7 United States Steel 


; KEEP OUR 
United States Steel " oe 
525 William Penn Place ROADS 
Room 5673, Pittsburgh 30, Pa. 

Please send me the USS Highway Products 

Catalog 

Name 

Company 

Address 


City _— Zone State 
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Working together, two cranes position prestressed slabs. 20 slabs are 5 
wide and 384’ long; 8 slabs are 4” x 4’ x 38'4’; there are 10 shorter slabs 4 


NEW CHURCH DESIGN 


SHOWS VERSATILITY OF 
PRECAST, 
PRESTRESSED CONCRETE 


Ample daylight flows into the church through the 5 open space 
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@ The St. Ambrose Episcopal Church in 
West Fort Lauderdale, Fla. is another ex- 
ample of the almost unlimited possibilities 
of modern precast, prestressed concrete con- 


struction. 


Just 38 prestressed slabs were required for 
this unique structure. Cast with plates im- 
bedded at the ends and along the sides, slabs 
were fitted into slots in the footings, hoisted 
into place and welded together. The joints 
were coated with roofing material. That’s all 


there was to it. 


By eliminating conventional walls and roof, 
this technique resulted in substantial savings 
to the owner. The appearance of the com- 


pleted job speaks for itself. 


The prestressed slabs were made with Lehigh 
Early Strength Cement at the R. H. Wright 
& Son, Deerfield plant. Its use helps them 
save time and money in producing a variety 


of top quality concrete units. 


On the interior, prestressed slabs were sprayed with an 
acoustical plaster. 


ARCHITECT: Johnson and McAlpine, Ft. Lauderdale, Fla. 


CONTRACTOR: Quick Quality Construction, Inc., 
Ft. Lauderdale, Fla. 


PRECAST, PRESTRESSED CONCRETE UNITS MANUFAC- 
TURED BY: R. H. Wright & Son, Ft. Lauderdale, Fla 


LEHIGH EARLY STRENGTH CEMENT 
LEHIGH PORTLAND CEMENT 
LEHIGH AIR-ENTRAINING CEMENT 
LEHIGH MORTAR CEMENT 


LEHIGH 
PORTLAND 
CEMENT 
COMPANY 


Allentown, Pa. 
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NEWS BRIEFS... 





First Power from St. Lawrence River 


The $650,000,000 St. Lawrence Power Kisenhower and Snell Locks, and the will be opened, permitting water to run 
Project, which the New York State Pow- Wiley-Dondero Canal. Ships of 14-ft into the power pool, Sufficient water will 
er Authority and its partner, Ontario draft will then shift from the old Cana- «© allowed through Long Sault Dam to 
Hydro have been building since August dian canal to the new waterway N iVviga- mamntam nay tion ¢ ( iver between 
10, 1954, has reached its first completion tion will be limited to 14-ft draft until ornwall and re the down- 
stage, and soon will be generating hydro- next spring, when dredging and other treat 1 

Another fine example of construction at various points along thi 

ration, construction of Seawav are completes } spring ol 

project is exactly 1959 the Seaway i le to accom- 

is, first power is being modate ships of 27-ft rait ot wuatic diversions ind Jarnhart 

years from ground break- On September 5, the ] project is sland wi e park, with a 
600-ft-long earth and to be dedicated with appropriate inter- vathing beach and picnic facilities. New 

the north « the roads have bee ( struct ind mu- 

ver, some distance entire potential is expected by September ! wilities, such as ter and sew- 

irt Island Pow- 1959, with Ontario Hvdro and the I ize disposal svstems, have een installed 

o permit the uthority aring equ the output of for some St iwrence Valley communi- 


hannel nat onal ceremonies Generation of 


tion. Eael or the Hydroelectric Power Commis- 

of 57.000 kw sion of Ontario, Otto Holden, M. ASCE 

} n i} tire plant is 1.880.- chiel engineer for the Power Author- 
power pool will have risen 000 kw 
turbines and On the morning of July 1, demolition in, M. ASC is chief engineer 
t ractor for t iadian half 


| 


rators have been xperts will complete he details of min- 

tario Hydro and ing the cofferdam. T ) t will open Ol the we adam roquols ‘ontrac- 

ower Authoritv. When all two 100-ft-wide gay nd loosen the bal- tors, Ltd.. a eombinat the Canadian 
completed in 1959, there mn # the cofferdam sufficiently t ymsto oO te the Foundation Co 
in operation | he rush o ( of nada I Robertson Ltd.: 

power pool, will serve Technical wements for the pool nd wnel rmstrong, Ltd. The 

will raise the flooding will 1 the hands of engineers lf of the power dam is being built 

old Interna- from Ontarw vdro and the Power Au- Va joint ture consisting of B. Perini 


St. Lawrence thorit working under plans approved 


tah Con- 

tors of the power p it ] mtr : a 1 
it a head of 81 ft ( it Lakes wat neral art s on the billion-dollar 
rising waters of the pool tel vigation he Internation t wrence Seav ind Power Project 
i navigation channel around pl ctl f th been t Civit ENGINEERING 
power dam on the New York side in pped, the tes of Iroquoi am, 25 for November 1954, pages 33-39, and July 


icinitv of Massena by means of the 





Mackinac Straits Bridge Is Dedicated 


Across the Straits of Mackinac, where in 1634 explorer Jean 
Nicolet paddled his birchbark canoe expecting to find a pass- 
age to the Orient, stretches the recently completed five-mile- 
long Mackinac Bridge. On June 28 this beautiful $100,000,000 
suspension bridge, with main span of 3,800 ft, was dedicated 
to public use. It was designed by D. B. Steinman, M. ASCE, for 
the Mackinac Bridge Authority. The foundations and piers 
were built by Merritt-Chapman & Scott, and the steel super- 
structure was fabricated and erected by the American Bridge 
Co. An article on design and construction of the structure was 
published in the May 1956 issue of “Civil Engineering” (page 
37-50). The story of the whole bridge project is told in a recent 
book, “Miracle Bridge at Mackinac,” by D. B. Steinman and 
John T. Nevill, published by the William B. Eerdmans Publish- 
ing Co., Grand Rapids, Mich. 
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U. S. Pavilion at Brussels Features Cable-Supported Roof 


In structural concept the United States 
Brussels World’s Fan 
opened in May, is a modernistic circular 


structure of 380-ft dia, with 


mivilion at the 


a cable -SUup- 
ported roof of unique design having no 
interior columns to hold it up. As shown 


in Fig. 1 


terior columns supports at its top a 


i double concentric row ot ex- 


sion-ring truss at oa height of 
ibout 70 ft above the ground. The ten- 
sion ring in the center of the building 
is a drum-shap truss, 66 ft in dia and 
0 tt high th its axis vertical 


Attached the 


ring are 36 2'<-in.-dia cables, which ex- 


exterior Compression 


tend radially to the bottom members of 
the central drum-truss and which consti- 
tute the principal support for the 
drum-truss. Also attached to the exterior 
compression ring are 72 1%4-in.-dia. cables 
extending to the top of the central drum- 
truss. A system of diagonal rods connects 
ind lower cables te idd 
the roof. It is of in t to 
structural concept of this 
jlion with that of the Montevideo 
Stadium, described by M. Schupack, 
A.M ASC] Im the April issue (page 
53) 

To the upper laver of cables were at- 
tached concentric rings of roof purlins, 
on which was laid a translucent polyester 
plastic roofing. The roofing was fabricat- 
ed by the Kalwall Corporation of Man- 
chester, N. H., from a plastic material 
called Hetron made by the Hooker Elec- 
trochemical Company Niagara Falls, 
NX 

The exterior walls also are of plastic, 
in the form of transparent rigid vinyl 
vanels located between the outer and 
inner rows of exterior columns, and run- 
ning the entire 1,000-ft circumference of 
the American Exhibit Building 

Though the rigid vinyl used in the pa- 
vilion walls is designed as a temporary 
enclosure, it 1s reported that the engineers 
of the Bakelite Company 
Union Carbide) are perfecting it for 
vermanent installation. The 27-by-56-in 


(a division of 


I 
panels, fabricated by Laminations, Ine., 


of Scranton, Pa., are .125 in. thick, and 


weigh less than 1 psf. The panels are bolt- 
ed to a decorative steel lattice work. 
Attached to the 
aluminum mesh ceiling, anodized in gold 
color, through which outside light filters 


lower cables is an 


to illuminate the interior. The central 
drum-truss is not roofed over 

Both concept and design are from the 
office of Edward D. Stone, New York 
architect. The steel work was fabricated 
by the German firm of Cologne-Wess- 
elinger Eisenbau. The Belgian contracting 
firm of Blauton-Aubert built the pavil- 
10n 

The beautiful structure is featured on a 
recent U. §S 


commemorative postage 


stamp 
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Drum truss 
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y<—— 69'6" 
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Fig. 1. U. S. pavilion at Brussels, shown here in cross section, is 380-ft-dia circular 
structure with cable-supported roof of unique design. 





NSF Announces 246 Basic Research Grants 


The National Science Foundation an- 
nounces that 246 grants were made for 
the quarter ending March 31, 1958. The 
grants, totaling $4.7 million, were made 
for the support of basic research in the 
sciences, for conferences in support of 
for exchange of scientific infor- 
mation, for short-term research by medi- 
cal students, and for the training of sci- 
ence teachers. Grants made during the 
first two quarters of the fiscal year to- 
taled $20.5 million 

The research fields include astronomy, 
chemistry, biology, physics, the earth sci- 
ences, the engineering sciences, the mathe- 


science, 


matical sciences, and the social sciences. 
Grants were made to institutions and 
scientists in 38 states 

In the civil engineering field, the grants 
for the current quarter were made to 
the following institutions and 
pals: 


princi- 


1. California Institute of Technology: 
George W. Housner, A.M. ASCE, and 


Donald E. Hudson, for a study of Local 
Ground Motion of Strong-Motion Earth- 
quakes, three vears at $25,300. 

2. Stanford University : Ray K. Lins- 
ley, Jr.. M. ASCE, for a study of the 
Characteristics of Stream-Flow Hydro- 
graphs for Small Drainage Basins, two 
years, $20,000. 

3. A four-day conference in the District 
of Columbia on the subject of Fractures, 
$7,000. 

4. University of Illinois: Ralph B. 
Peck, M. ASCE, for a study of Illite and 
Illitic Soils, two years, $16,500. 

5. Illinois Institute of Technology : 
Lloyd H. Donnell, for an investigation 
of the Large Shell Displacement Theory, 
two vears, $8,400. 

6. Illinois Institute of Technology: 
Philip G. Hodge, Jr., for an investiga- 
tion of the Theory of Piecewise Linear 
Plasticity, two years, $23,000. 

Dr. Alan T. Waterman is director of 
the National Science Foundation, with 
headquarters in Washington, D. C. 
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Construction Activity Rises Seasonally in May 


New construction activity rose seaso 
illy in May to $4.1 bilhon, according 
reliminary joint estimates of the U. 8 
Departments of Commerce and Labor 
The total dollar volume for the first five 
months of 1958, at $17.7 billion, was about 
the same as in the comparable period of 
1957. The physical volume of work put 
in place is also estimated at about the 
same in both vears 

The latest estimates reflect a 4 percent 
rise in public construction from the first 
five months of 1957, due primarily to in- 
creased spending for highways and pub- 
lic housing (mostly Cape hart projects for 
the armed services). Private construction 
outlays thus far in 1958, at $12.5 billion, 
were slightly lower than a year ago. 

The joint authorities note that the 
monthly estimates are determined pri- 
past contract award move- 
ments, standard progress patterns, and 
normal movements. 
They do not reflect the effects of varying 
numbers of working days in different 
months, nor of special conditions influ- 
volume of activity in any 
given month, such as unusual weather, 


marily by 


assumed seasonal 


encing the 


Seasonal rise in construction activity in 
May brings total for first five months 
of 1958 to $17.7 billion—about the same 
as in the comparable period of 1957. 


rials shortage, overtime work 


mnements 





NEW CONSTRUCTION ACTIVITY 


AnS 


Billions of doll 














New Rod Mill for 
Armco Steel Corp. 


Construction work has started on the 
Shefhield) Division-Armeo Steel Corpora- 
tion’s new $14,000,000 rod mill at Kansas 
City Mo 
fastest 10-in. rod mills in the world, the 
new plant will have a speed of 6,000 fpm 
on rods and a production rate of 30 to 
90 tons per hour for bar products. It will 


Designed to be one of the 


substantially increase the capacity of the 
company’s Kansas City plant. 

As general contractor for construction 
of the new mill, the Rust Engineering 
Company will coordinate the design and 
erect the mill building and install all 
mill machinery and auxiliary equipment 


Utility Company 
Changes Its Name 


Shareowners of the American Gas and 
Electric Company have approved chang- 
ing the company’s name to the American 
Electric Power Company. American Gas 
ind Electric is the parent company of six 
operating electric utilities serving more 
than 1,350,000 customers in parts of seven 
states. Philip Sporn, M. ASCE, is presi- 
dent of the 52-year-old company, which 
has its headquarters in New York City. 


AGC Dedicates New Headquarters Building 


Official opening of the Associated Gen- 
eral Contractors’ new headquarters build- 
ing in Washington, D. C., took place on 
June 10. Vice President Richard Nixon 
was featured speaker and cut the ribbon 


across the main entrance. Mr. Nixon also 
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sealed predictions of the physical facili- 
ties of the world of tomorrow in a time 
capsule in the building’s cornerstone, The 
forecasts, which have been prepared by 
editors of several leading construction 
magazines, will be removed from the 


New AGC head- 
quarters building 
provides the asso- 
ciation with 19,000 
sq ft of office space. 
It has been under 
construction since 
March 1957 and was 
officially dedicated 
on June 10. The cost 
was about $762,000. 


capsule at the turn of the century and 
compared with the realities 

AGC President Fred W. Heldenfels, of 
Corpus Christi, Tex., spoke on behalf of 
the dedication, and Past-President Frank 
J. Rooney, chairman of the Building 
Committee, acted as master of ceremon- 
ies. Also taking part in the program was 
AIA President Leon Chatelain, Jr., whose 
firm, Chatelain, Gauger and Nolan, de- 
signed the building. The general contrac- 
tor was the Joseph F. Nebel Co. Both 
ire Washington firms. 

Located at 20th and F Streets, the 
three-story building is faced with buff 
limestone and trimmed with black gran- 
ite. The large glass windows are tinted 
and have dull aluminum mullions. Porce- 
lainized steel spandrels are aqua colored 
to match the glass. The lobby features 
rose crystal marble walls and terrazzo 
floor with the AGC emblem inlaid in 
ceramic tile. The walnut-panelled board 
room, running the length of the third 
floor, can be broken up into conference 
rooms by means of folding doors. The cost 
of the building and land was about 
$762,000. 
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Modern Freeway Planned 
For Des Moines, lowa 


A $55,000,000 ultra-modern freeway will 
carry traffic through Des Moines, Iowa, 
connecting with the Iowa Interstate S- 
tem northeast of the city and west of 
West Des Moines. Since the new route 
will be part of the projected 41,000-mil 
national network, the federal government 
will pay 90 percent of the cost and the 
state 10 percent. Construction will be 
handled by the Iowa State Highway 
Commission 

From four to eight lanes wide, the 13.5- 
mile concrete highway was designed to 
meet traffic needs twenty years from 
now as well as current demands. There 
will be a 36-ft-wide divider strip. The 
freeway will be depressed in some areas 
and elevated in others, avoiding grade 
crossings and the need for traffic lights. 
Twenty-one interchanges will provide for 
entering and leaving the route. Some 500 
acres will be required for the freeway 
and interchanges, and more than 1,100 
homes must be demolished to make way 
for the project 

The freeway route was recommended 
by the Kansas City engineering firm of 
Howard, Needles, Tammen and Bergen- 
doff, which did the planning. On the day 
the freeway route was announced the 
Des Moines Tribune a special 
eight-page supplement, explaining why 
the recommended route was chosen over 
the others considered and covering the 
planning, designing, and financing. The 
engineers hailed its “outstanding job in 
giving the facts about the freeway” and 
called the coverage a model “of how such 
a story should be covered.” 


issued 


Final Work on 
AASHO Test Site 


A new, and final, construction season 
has begun on the AASHO road test site 
at Ottawa, Ill. The final phases of con- 
struction are under a $5,960,000 contract 
awarded last year to the S. J. Groves and 
Sons Company, of Minneapolis, Minn. 
The $22,000,000 test facility—six loops 
containing 836 separate test sections— 
will be completed and ready for traffic in 
the late summer. The test sections will 
have nearly 200 different combinations of 
surfacing and underlying layers of mate- 
rial. The project is on the right-of-way 
for a future east-west highway in the In- 
terstate System. When the two-year test 
has been completed, the test pavements 
will revert to the State of Illinois. 

The project is sponsored by the Amer- 
ican Association of State Highway Offi- 
cials and administered by the Highway 
Research Board. Its cost is being shared 
by the states, the Bureau of Public Roads, 
the Automobile Manufacturers Associa- 
tion, and the American Petroleum Insti- 
tute. The Department of Defense will 
furnish Army troops to drive the test 
vehicles. 
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Geodesic Space Lattice Dome for ASM Headquarters 


New $2,000,000 headquarters building of the American Society for Metals will fea- 
ture a giant geodesic space lattice dome. A contract for building the dome has just 
been awarded to the Columbus Division of North American Aviation, Inc. The 
structure, which will be 250 ft in dia and 103 ft high, will consist of 11-ft aluminum 
hexagonal sections having a honeycomb appearance. Weighing approximately 
200,000 lb, the space lattice will be supported by five pylons. Two of the pylons 
descend inside the dome and into the court, providing support for the headquarters 
building. The building itself will be on three levels in a 168-deg semicircle. Located 
35 miles east of Cleveland, Ohio, the project will demonstrate the versatility of metal 


as a building material. 





Radar-Photogrammetic Methods Speed Road Surveys 


H. A. Radzikowski and S. E. Ridge, 
chief and assistant chief in the Division 
of Development, Office of Operations of 
the Bureau of Public Roads, have re- 
ported new developments in the integra- 
tion of photogrammetry and electronic 
computers into the terrain analysis proc- 
ess for the location of highways and the 
geometric stake-out on the construction 
site. These steps are: 

1. Airborne radar scanning and record- 
ing of terrain profile for use in establish- 
ing map scale and in bridging ground 
control from known ground monuments. 

2. Automatic orientation of aerial pho- 
tographic pairs in a stereoplotter to form 
an accurate three-dimension image of the 
terrain where a highway may be located. 

3. Automatic measurement and re- 
cording of the elevation of the original 
ground along the line where the highway 
may be located from these dimensional 
photograph images. 

The instruments were developed by 
G. L. Hobrough, of the Photographic Sur- 
vey Corporation, Ltd., of Toronto. The 
corporation is affiliated with Hunting As- 
sociates, Ltd. Another affiliate, Photronix, 
Inc., of Columbus, Ohio, under the direc- 
tion of Everett S. Preston, chief engineer, 
is developing methods for the integra- 
tion of the new instrumentation into the 
highway work flow processes. 

A newly developed automatic scanning 
correlator, called “AUSCOR,” automatic- 
ally adjusts the photographs in the ster- 
eoplotters in a matter of minutes. As the 


sensing head is moved about horizontally 
by the operator, AUSCOR raises or low- 
ers it with changing elevations and trans- 
mits this vertical movement to the me- 
tering device. A scanning speed of 4 in. 
per sec along a profile has been demon- 
strated, and refinements are being incor- 
porated to increase this by a factor in 
excess of five. 

AUSCOR is considered a major break- 
through for the eventual automatic pro- 
duction of contour maps where needed. 
In producing contour maps, the sensing 
device that now automatically controls 
the vertical movement to obtain eleva- 
tions will, when the additional controls 
are developed, automatically control the 
horizontal movement of the plotter head 
along lines of equal elevation. 

The next step will be to couple the 
metering device on AUSCOR to mag- 
netic tapes for automatic recording and 
storing of the three dimensions of the 
scanned terrain. This will reduce the 
need for contour maps for final highway 
location purposes by automatically ana- 
lyzing on an electronic computer the lo- 
cation of a highway on the terrain model 
stored on the magnetic tape. 

It is estimated that AUSCOR will, 
even in its present state of development, 
increase the speed of obtaining terrain 
information by photogrammetry for 
highway engineering use by a factor of 
four. Additional development now con- 
templated should substantially increase 
this estimate. 
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Canadian Projects Featured at EIC Annual Meeting 


C. M. Anson (left), 
retiring president of 
the EIC, was host 
at a dinner to honor 
officers and past of- 
ficers of the Insti- 
tute. Shown with 
him are L. Austin 
Wright (center), M. 
ASCE, retiring gen- 
eral secretary, and 
K. F. Tupper, new 
EIC president. 


range of Canadian engineerin he St wrence Seaway Project: the 


is discussed during the Engi new highv cting Quebec and 


nstitu of Canada’s 72nd an eve ids; the Chute des Passes un- 
meeting, he ld in Quebec, |] ¢ 7 2: derground vdroelectriu plant being built 
37 papers presented covered such ebec and similar Canadian installa- 

jects as the Deas Is 

remodeling and raisi 


land Tun- tion ready iI yperation 5 ind 
ng of the eechwood power! development with its 


oist. A paper on 





New Brooklyn Pier Ready for Shipping 


Dedication of Pier 11, the first of ten to be completed under the Port of New York 
Authority's $85,000,000 seven-year redevelopment program, took place this June. 
Located in the Atlantic Basin area of the Brooklyn-Port Authority Piers, the new 
$8,250,000 project has three “king-size” berths and a shed 1,800 ft long by 150 ft 
wide. Some 1,500 dignitaries and guests saw the 2,100-ft-long quay-type pier dedi- 
cated. A terminal for the Maersk Line, the pier will handle an estimated 400,000 
tons of cargo annually and earn about $2,000,000. 


Canadian program for the International 
Geophysical vear revealed that Canada 
has SO stations taking measurements, in- 
cluding a number in Arctic: are 

Regular publication of the EIC Trans- 
whions to supplement the Institute’s 
Engineering Journal was announced. To 
bye publishe 


whions will contain 


d four times a vear, the Trans- 


engineering or scientific import 
Honorary medals were presented — te 
R. E. Heartz, M. ASCE, president of the 
Shawinigan Engineering Co. of Montreal 
kK. Jamuese erit 
ring at MeGil niversity. New 


honorary 


son, dean n us ol 


Army Awards Large 
Contract for Tractors 


Caterpillar Tractor Company 
irded a $11,722,980 low-bid con- 
to furnish D8 Tractors to the Army 
of Engineers for distribution to 
units around the world. According 
English, government sales man- 
r, the contract represents the com- 
pany ’s largest single peacetime order 
The units will be shipped from the com- 
pany’s Peori pia August septem- 
ber ind Or ( use in the con- 
struction of airports and roads, port re- 
habilitation, and other heavy-duty work 
The D8 is the second largest model of 
crawler tractor built by Caterpillar 


New Potomac River Bridge 


4 bill authorizing immediate con- 
struction of a new Potomac River bridge 
has been passed by the Senate and sent 
to the White House. The bridge, linking 
the District of Columbia and Virginia, 
will cross Theodore {oosevelt Island 
ibout a quarter-mile upstream from Me- 
morial Bridge. It will be the fifth bridge 
Over the mam Potomac channel The 
others are the Fourteenth Street, Me- 
morial, Key, and Chain Bridges 
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CRUSH TEST STRENGTHS SHOW 
VISQUEEN FILM CURED CORES ARE STRONGER! 


VISQUEEN FILM REINFORCED PAPER 
Compressive Strengths Compressive Strengths 
Lbs. per sq. in. corrected Lbs. per sq. in. corrected 
Core No. H.2D Core No. H-2D 
56A164 5355#/sq. in. adjacent to 56A177 4725#/sq. in. 
56A185 5725#/sq. in. adjacent to 56A186 4790# /sq. in. 
56A199 4850#/sq. in. adjacent to 56A198 4190#/sq. in. 
56A205 5850#/sq. in. adjacent to 56A203 §225#/sq. in. 





























COST-CUTTING ADVANTAGES FOR CONCRETE CURING 


ADVANTAGE REASON WHY 


1. Up to 23 re-uses plus low first cost cut curing costs 1. Superior uniformity of thickness. No thin, weak spots. 
to a fraction of a cent /sq. ft. of .004’’ white opaque __ A ‘stronger curing blanket—hence greater durability. 
VISQUEEN film. 

2. Lower Labor Costs. 2. Far lighter than other materials. Hence easier, more 
speedily handled. 1,000 sq. ft. weighs only 20 lbs. Stays 
light—will not absorb moisture. 

3. Saves Time and Handling. 3. Additional watering not needed. Film rolls up easily. 
Needs no drying or special handling. 

. Safe and Stable. 4. Inert. No chemical reactions with concrete. Leaves 
no deposit. Will not rot or mildew. 

. Wider Widths, Better Packaging. 5. Only vISQUEEN film comes in standard widths—or 
blankets—and seamless widths through 32’. Available 
in 14’ roll widths with no folds. - 

). Additional Uses. 6. VISQUEEN film is used by road builders and con- 
tractors for rain blankets, equipment and material covers. 


7. Stronger Cures. 7. See chart in illustration. 


Write For Complete Information Or Use The Information Request Tag Below. 


VISQUEEN /ilm—first and foremost polyethylene film. A product of 


the long experience and outstanding 
information request tag research of VISKING COMPANY Division of  tenel Corporation 
P.O. Box 1410, Terre Haute, Indiana 


Mid UW/ In Canada: VISKING COMPANY DIVISION OF UNION CARBIDE 


Trade Mark CANADA LIMITED, Lindsay, Ontario. 
clip this tag— #CV7 


attach to letterhead, mail VISKING, VISQUEEN and UNION CARBIDE are registered trademarks of 
Union Carbide Corporation. 
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Shipping Reactor Vessel—Mighty Moving Problem 


ENRICO FERN PLANT ay 


INROE 


Complicated 1,598- 
mile route taken in 
moving reactor ves- 
sel from Chattanoo- 
ga, Tenn., to La- 
goona Beach, Mich., 
is traced on this 
map. Five railroads 
cooperated in the 
670-mile land phase 
of the trip. 


OHO RR eee 
OO SHORELINE RR Seeee 


Over a month and concerted effort were required to transport this huge 9l-ton 
steel container from Chattanooga, Tenn., where it was manufactured, to Lagoona 
Beach, Mich., where it was installed in the Enrico Fermi Atomic Power Plant. The 
vessel was built from basic designs specified by Atomic Power Development Asso- 
ciates, Inc., the 43-company non-profit organization responsible for research, devel- 
opment and design for the Fermi project. 
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Transporting this 91-ton steel container 
heart of the world’s largest. breeder re- 
wtor atomic plant—from Chattanooga, 
Tenn., where it was built, to the Enrico 
Fermi Atomic Plant on Lake Erie, 
miles south of Detroit—was one of 
most difficult moving jobs in industrial 
history. Planning for the 1,598-mile jour- 
ney by barge and rail began in September 
1955, immediately after the order for the 
vessel was placed with the Combustion 
Engineering Company 
The trip, starting by barge on April 
10, carried the cumbersome cargo over 
928 miles of the Tennessee and Ohio Riv- 
ers. Five railroads cooperated in the final 
670-mile rail leg of the journey from Co- 
Lagoona Be ich, 
rail speed was only 10 to 
nee problems were acute, 
of bridges, 
trestles, underpasses, 1 limbs, wires, 
ind telephone ( ibles At Delaware, Ind.., 
a highway bridge over the Baltimore and 
Ohio tracks was raised and widened. To 
guard against unforeseeable problems or 
damage 1 pilot car preceded the flat car 
carrying the container 
At Lagoona Beach a crane lifted the 
from the flat car and into position 
in the 72-ft-high gas-tight reactor con- 
tainment building at the Enrico Fermi 
Plant Site. It is the production of plu- 
n tl the Enrico reactor 
is the breeder type. A liquid-sodium 
cooled plant, the Fermi reactor will be 
the only privately financed reactor in the 
world with the unique ability to make 
more fuel than it uses while, at the same 
time, producing energy for steam-elec- 


tric power generation 


Ceco Steel to Erect 
Mill at Lemont, Ill. 


Plans for erecting an $11,000,000 bar 
steel mill at Lemont, IIl., are announced 
by the Ceco Steel Products Corporation 
The Chicago fabricating company, one 
of the nation’s top suppliers of structural 
and related steel products for the con- 
struction industry, will produce steel 
solely for its own use in the new plant. It 
will operate the plant under the name of 
the Lemont Manufacturing Corporation, 
a new wholly-owned subsidiary. Capac- 
ity of the mill will be 120,000 tons of bil- 
let-sized ingots a year. 

The mill is expected to be in operation 
by the fall of 1959 and running at full 
capacity by 1960. It will produce a wide 
range of products, including small struc- 
tural shapes such as channels and angles, 
rounds from °4 to 2% in. in dia, all sizes 
of reinforcing bars for concrete, and 
special sections used in architectural 
building applications. 
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Air view of the famous Mackinac Bridge, spanning the Straits of Mackinac in Michigan. 
About three miles of Armco FLex-BEAM Guardrail has been installed on this project. 


ay 


Mackinac Bridge Motorists 





Protected by 15,750 Feet of 
FLEX-BEAM Guardrail 


Approaches on the Mackinac Bridge. the world’s largest suspension On the ener side ‘of the bridge, two men bolt andien ia 
bridge, are protected by three miles of Armco FLEx-BEAM® Guardrail. Armco Guardrail on steel posts. Superstructure of bridge 
This deep-beam guardrail, used at danger spots on the nation’s is in background. 
highways for the past 25 years, is bolted to sturdy posts. Because of 
the overlapping FLex-Beam Guardrail sections, the installation acts 
as an cane unit. Should a vehicle strike the rail there is less chance send for aide 
of dangerous “pocketing”—the guardrail helps guide the vehicle back 
pobre agsiel Illustrated Folder 
On the north side of the bridge, 6200 feet of Armco Guardrail was 
installed by Louis Garavaglia Contractors. On the south side, 9550 
feet of Armco Guardrail was erected by J. H. Wyatt, who subcontracted 
the job from Hertel & Deyo Co., General Contractors, 


Armco Drainage & Metal Products, Inc. 
5048 Curtis Street, Middletown, Ohio 


(C] Send me Fiex-Beam Folder # 11056. 


* * * * 


, , : 5 : . Have representative call. 
Although primarily designed for highway installations, FLEx-BEAM P 


Guardrail is finding many other applications for municipalities and 
industries, It is one of the more than 30 proved 
Armco Products for engineering construction. 
Send coupon for more data. Armco Drainage & Address__ 
Metal Products, Inc., 5048 Curtis Street, Middle- 
town, Ohio. Subsidiary of Armco Steel Corpora- 
tion. In Canada: write Guelph, Ontario, Export: 
The Armco International Corporation. 


Name___ 
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4 50 YEARS YOUNG! This 36” 
Cast Iron Pipe feeder main was in- 
stalled in 1907. Taken up in 1954 
because of relocation project, it was 
relaid in 1956 for a bypass line 
around new highway interchange. 


fs r Se 
Close-up of section of above 
pipe 1,958 feet of which was cleaned 
and reused. 


MODERNIZED 


102 (Vol. p. 560) July 1958 ¢ CIVIL ENGINEERING 





Ripe offers you 


LONG LIFE + STRENGTH 
+ HIGH FLOW CAPACITY? 











Don’t doubt when you 
buy pipe-specify cast 
iron and be sure of... 


1. LONG LIFE... 
42 North American cities are still using 
cast iron water mains laid 100 years 
and more ago. Hundreds more have 
passed the 50 year mark. 


- BEAM STRENGTH... 
Cast Iron Pipe is inherently tough... 
stands up under heavy traffic load, 
soil displacement and disturbance. 


» HIGH FLOW CAPACITY... 

Cement lined cast iron pipe and fit- 
tings will not tuberculate . . . delivers 
a full flow for the life of the pipe. 
EXTERNAL LOAD RESISTANCE... 

6” Class 150 Pipe withstands a crush- 
ing load of 17,900 pounds per foot... 
nearly 9 tons. 


CORROSION RESISTANCE... 
Cast Iron Pipe effectively resists cor- 
rosion . . . vital factor in its long life 
and dependability. 

- TIGHT JOINTS... 
A full range of leak-proof, low cost, 
easy-to-assemble joints for pipe and 
fittings are available for all conditions. 











You’ve read and heard thousands of 
words —all selling pipe. 
But make no final choice before you ask this 
simple question: What pipe offers you not 
one, not two but all the factors that spell long, 


trouble-free life and dependability. 


The answer is... cast iron pipe. Performance 


made it... and performance keeps it... 


America’s No. 1] Water Carrier. 


Its service record proves it! 


THE MAN WHO CHOOSES 
CAST IRON PIPE TODAY 
WON'T PAY FOR IT AGAIN 
TOMORROW! 


® 


Cast Iron Pipe Research Association 
Thos. F. Wolfe, Managing Director 
Suite 3440, Prudential Plaza, Chicago 1, Ill. 


FOR MODERN WATER WORKS 
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Mammoth Pool Contract Let 


The S. Morgan Smith Company, of 
York, Pa. has been awarded a contract 
for two hydraulic turbine 
units with inlet valves and pressure reg- 
ulators for the Mammoth Pool hydro- 
electric project of the Southern Califor- 
nia Edison Company. These units are of 
the vertical-shaft type, with shop-we Ided 
plate steel spiral cases. They will be the 
highest head reaction-type turbines in the 
United States. Each unit is rated at 88,000 
hp at a speed of 360 rpm under an aver- 
age net head of 950 ft. The turbine and 
valve equipment will be shipped during 
the spring and summer of 1959. 


Francis-ty pe 


The site of the Mammoth Pool power- 
upper San 
River about 65 miles northeast of Fres- 


house is on the Joaquin 
no, at an elevation of 2,230 ft above sea 
level. The dam and intake equipment are 
in the Sierra-Nevada Mountains, 
1,000 ft higher. Because of its proximity 
to other units of the Big Creek-San Joa- 
quin River project, the completed plant 
will be operated by remote control, with 


over 


closed-circuit television monitoring of in- 
strumentation 

Consulting Edison 
Company on the project are the Bechtel 


Corporation, of San Francisco. 


engineers to the 





R. ROBINSON ROWE, M. ASCE 
“You bragged Jos 
Kerr. 

“On the 
Calizona 
1959?” 

“That’s what I mean, Professor 
at this chart: 

Million 5 : 
50 3 37 
100 y : 60 
200 4 95 
400 } 121 


didn’t fool me,” 


$400,000,000 program of the 
Highway Department for 


Look 


“You gave us the first 3 lines of data, 
that is, 39 engineers assisted by 37 tech- 
nicians and one computer handled one 
$50,000,000 unit in 1956, etc. There is a 
linear relation between units and com- 
puters, c—2u—1, so for the 8 units in 
1959, I compute d15 computers The other 
parabolic: 

%4u(u—1) 

¥%(u—1) (160—11u) 


relations aré 


giving for u=8, e=67 and t=121. You 
asked how few new men must be re- 
cruited and wanted me to suy 22 engi- 
neers and 26 technicians, or 48 men, but 
I wont. You didn’t fool me!” 

“Then what is your answer?” 

“T have NONE. First, there isn’t any 
Calizona: California cant annex Ari- 
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zona and Arizona wont annex California 
Second, the equations show that it would 
take 39 engineers and 103 technicians 
issisted by 
it all, and 
Third 6 

“Third, Joe didn’t know how,” finished 
Cal Klater. “Even tho they work to- 
gether as a team, it is sensible to ex- 
press the capabilities of men and ma- 
chines in terms of their shares of the 


innual output. Using the respective capi 


l computer to do nothing 
they would all be fired 


als 

+ 39E + 37 T = 50 

+ 40K + 60T 100 

+ 45E + 95T = 200 
Whence C 33, E 0.55, and T 0.15, 
in $million per yr. In 1959, the present 


set-up plus 8 more computers will handle 
$384 million balance, 


15t 16 


So for the 


which is a diophantine with the solution 


é ; ; 103 - lin 


There are 10 sets of positive solutions, 
but for minimum recruitment, n= 9, 
f a8: 4 4 and e+ t= 832 recruited.” 

“Now let me finish,” demanded Jos 
“Why not n 10, recruiting 31 engineers 
and firing 7 technicians. Or better yet, 
n= 58, 4 40, t= 40, so that if you 
pick the 40 aptest technicians and make 
them engineers by intensive traiming, you 
would recruit the NONE I gave as my 
answer!” 

“Nice try,” laughed the Professor, “but 
you wouldn’t get more than a 
out of 95. My answer was 31, but I’m 
accepting Cal’s 32, too 

“Now let’s help our bewildered Com- 
mittee on Boroughs and Wards. For 19 
aldermen, they must divide a population 
of 41,078 into 15 wards—the big first 
and eleventh represented by 3 aldermen 
apiece and each of the other 13 by one 
Then for 4 judges, they must group the 
wards into 4 boroughs, one of 4 wards 
and 3 with 5 apiece. Obviously this cant 
be done with perfect equity and wont be 


couple 


done without the usual gerrymandering 
of odd-size 


proach, how 


precincts, but as { ap- 
many 
ward and in each borough so that the 


should be in each 


departure of these respective numbers 
from proportionality is minimized by the 
rule of least squares? 

[Alaters and Kerrs were Ab Stract 
Manuel A. Benson), Ed C. Holt Jr 
Dennis Vu ke S, 7 hatch ule (Guy Cc. 
Thatcher), Sauer Doe (Marvin Larson), 
ad Jacl Ge wer. Also ach nowledged are 

tions to the Volunta 1 Fund prob- 
lem from James M. Gere, Don Milks, 
Hen j W. Troel ch, B R Ingalls, i. W. 
1 JJ, and Leslu WW Stocke Any re- 

] } 


emblance betu ri ne problem and 


the Society’s dis ts and zones ts neithe 


ntimely, énint { I wr UncomNnci- 


Engineers Qualify for 
Fellowship Program 


July the Organization of 
will begin 


gram with the dual pur 


a fellowship 
pose of helping in- 
dividual engineers and scientists as well 
is the OAS member states. The new 
program, which has been recommended 
by the Inter-American 

Presidential {epresentatives, will 
id inced 


Committee of 
olier 
study or research 
te throughout the Western 
Hemisphere. By possible ad- 
vanced study abroad, the OAS hopes oO 


grants for 


) sper ialists 


making 


the individual’s contribution 
own country. Grants will cove 
registration and tuition fees 
or work materials, and room and 
board. There will be 170 of these 
iilable in the 1958-1959 
some 500 innually 


about 
fellowships i\ 
school year and 
thereafter 
Qualified ys who are looking for 
in opportunity to do pure research, im- 
prove their professional skill through 
ostgraduate enroll for ad- 
vanced technical study may 
for the 


work, or 
write now 
necessary forms. Inquiries should 
be sent to the Technical Secretary, OAS 
Fellowship Program, Pan 
Union, Washington 6, D. C 


(American 


U.S. Steel to Have 
Aluminum Coating Plant 


Plans to enter the aluminum coated 
steel sheet market late in 1959 are re- 
vealed by the United States Steel Cor- 
poration. In making the announcement, 
Executive Vice President Richard F 
Sertner said the company’s galvanizing 
line at the Irwin works, near Dravosburg, 
Pa., will be altered to include the pro- 
duction of aluminum coated steel sheets 
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VT ene Pen MDa ade at there a! 
Applying coal-tar enamel in 1915. 


Steel Pipe in good shape after 42 years 


Way back in 1915, Baltimore’s Board of Water Supply 
installed an 84-in. steel main to distribute water from 
the Montebello Filtration Plant. The 4057-ft-long line 
is made up of riveted ‘\¢-in.-thick plates, and was hand- 
daubed with old style Bitumastic coal-tar enamel. 

Today, after 42 years of almost constant use, this 
line is still giving fine service, with no apparent loss of 
flow capacity. The last internal inspection of the line, 
in 1939, indicated the pipe and its coating to be in ex- 
cellent condition. 

Baltimore is but one of many cities that has had 
long and successful experience with steel pipe. And, 
since today’s steel pipe is vastly improved—better 
fabricating methods, better joints, better protective 
materials— we can safely conclude that there is no known 
limit to the service life of coal-tar enameled steel water pipe. 


COMPARE THE COSTS— 
This drawing compares a 
single 40-ft length of steel 
pipe with 16-ft lengths of 
rigid-walled pipe of the 
same inside diameter. The steel pipe has thinner walls 
and a smaller outside diameter; weighs only about one- 
fifth as much per ft of length. Results: the steel pipe 
costs less to ship, to handle, and to lay. It requires a 
smaller ditch, fewer bell holes, fewer joints—only 132 
per mile. 


TESTED FOR STRENGTH— 

Every length of steel pipe is 

hydrostatically tested at the 

shop in accordance with 

AWWA specifications — 

usually to double the working pressure. What’s more, 
steel pipe can withstand from 3 to 4 times the working 
pressure before bursting. And steel pipe safely resists 
water-hammer, shock loadings, and surge. 








LEAKPROOF JOINTS—100 pct bottle-tight joints are 
a practical reality with steel pipe, whether Dresser 
couplings or welds are used. That means no water 
wastage, no costly washouts. And you needn’t fear 
contamination of the contents due 
to infiltration from without. These 
joints are quickly made, they’re 
permanent, and they’re strong. 





CORROSION-RESISTANCE— Modern methods of lining 
steel pipe with hot-spun coal-tar enamel make it im- 
mune to corrosion and incrustation. There is no known 
time limit to this protection. Many tar-enameled lines 
have been in service for upwards of fifty years. Coal- 
tar enamel provides the smoothest 

surface obtainable, assuring high 

flow coefficients year after year. 

Coatings and wrappings pro- 

tect the pipe from moisture, 

acids, and alkalis. 


BEAM STRENGTH—Steel pipe has the structural 

strength that is characteristic of tubular steel. It can 

span long washouts; is often handled in multiple 
lengths during installation. And 
steel pipe can stand up under 
the weight of heavy cover. 


WIDELY USED—Some recent users of Bethlehem Steel Pipe 
are New York City, New Orleans, Philadelphia, Savan- 
nah, Reading, Cincinnati, Atlanta, Omaha, Worcester, 
Colorado Springs, and Boston. Further proof of the 
superior qualities of steel pipe is its use in thousands 
of miles of large-diameter gas and oil lines, as well as 
in high-pressure penstocks throughout the world. 

For further information about steel water pipe, 
kindly contact the nearest Bethlehem sales office. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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in Affairs with which he worked 


DECEASED 8 
ter graduation, he joined the Bureau 


15 years. For many years Mr 


was supervising engineer for all 


Kor 


develops 


rrigation projects between the 


ind the Pacific Ocean 


Warren D. Brockway 
roject engineer 
Housing 

Walter L. Hempelmann (M. ’15), 
75, retired consulting engineer of Evans- 
Ill., died there on April 30. A gradu- 
Washington University in St 


s, Mo., Mr. Hempelmann had served 


drafting 


surface 


on Du Pont 
Mylar® base for 


HERCULENE 


TRADEMARK 


Drafting Film 


chief with the U.S is consulting engineer for the Chicago 
n. In the early nineteen- ision of the Texas Company for 32 
Housing Adminis- year had been retired since 1947 


vemen inspector 


William R. Hillyer (M. '03), age 91 
Carey R. Browning (M. 44), age 79, etired civil engineer of New Concord 
r and water expert of hio, died there on April 24. Mr. Hillyer 
ed there on May 2. Upon studied at the Stevens Instit of Tech- 
e University of j : ‘ " 
srowning worker 
weer, Je 
nv in 1910, he was wit! t for mn ioner of water. ga ind el : 
n 30 vears. In 1944, Mr. Brown- lso in New York. In 1927, Mr. Hill- 
ed partnership interest in the . } . ‘ = . , r of New Con- 


n 1904, M 


ne 


roy ti 


Frederick P. Kafka 


William D. Clarke (M 


1 ay raise 


Assets Admin 


Why unique? 


Only K&E has the skill and 90 

years’ experience that produced 

Mr. Kat America’s most preferred trac- 
tion engines ing paper and tracing cloth. 
riment and Now K&E is producing, on a 
Du Pont ““Mylar’” film base, an- 

other superb drafting medium, 


Herculene Drafting Film is su- 
perb four ways: 
Max C. Koehler (A.M. °44), age 5 e superb for pencil drafting 
| engineer with the Cory [ e superb for ink work 
ttl e superb for typewriting 
e and for all three — it has un- 
equalled erasing qualities. 


I 


Convince yourself. We'll gladly 
WaT j T TY ? , . y f } ‘ ’ Pa J 
ited from Ren oining th ps of he was send you a free sample of 
te, began his Ca with ul uM Herculene Drafting Film. Just 
: : fill in and mail the coupon. 
S. Engineer 
educated at 
he was chief 


Mid- 


David Lowensohn (M. ’14 ige 78 


sident of the Lowensohn Construction 


KEUFFEL & ESSER CO. 


In« ind a prominent Cleve- 
Dept. CE-7, Hoboken, N. J. 


died in Cleveland, Ohio, on 
lease send me details and atest sheet 


Lowensohn received his . 
of K&E Herculene Drafting Film 


ree from Ohio State 


the only United Name 


: s engineer on f ( struction of the 

Wilbur S. Hanna 2 g C- rro de Pasco 1 in the And 
ed pioneer 1 n consultant witl in Peru. His company’s 
I ‘e) Ind in Service red in Billings I nv projects included the Lorain-Car- 
the Lorain Road Bridge 


ied on page 108 
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NOW AVAILABLE! 


New drafting films made with Du Pont Mylar 
resist rough handling ... safeguard your investment 


A 
vi ig 
HIGH TEAR STRENGTH... withstands OUTSTANDING STABILITY... won't dry 


roughest handling, many reproductions. out or shrink... remains waterproof. 


P 2 


@ro Z::3 ) 


SUPERIOR TRANSLUCENCY ...faster, GREATER FLEXIBILITY ... rolls up re- 


more accurate printing ... fiber-free. peatedly without cracking ... lies flat. 


SEND FOR FREE SAMPLES. See for yourself the many per- 
formance advantages you get with new drafting films made 
with ““Mylar’”’ polyester film. Send for your sample sheets 
today! Write E. I. du Pont de Nemours & Co. (Inc.), Film 
Dept., RoomCE-7, Wilmington 98, Delaware. 
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Now you can safeguard your investment in costly original 
drawings by using the new pencil and ink drafting films 
made with Du Pont ‘‘Mylar’’* polyester film. What’s 
more, these crack-resistant drafting films cost no more 
than many grades of cloth! 

Look at the remarkable combination of benefits found 
in these new drafting films! They resist tearing . . . won’t 
embrittle with heat used in reproduction . . . won’t yel- 
low with age .. . won’t soak up moisture or grease from 
hands. ..remain waterproof. Next time you order, specify 
drafting film made with Du Pont ‘‘Mylar’’. 
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Deceased 


, LEMONADE 717%" 
2CEUTS [7 4" 


(Continued from page 10¢ 


over the Rocky River Valley. In addition 
to he iding his own construction com- 
pany, Mr. Lowensohn was president of 
the Bedford Distilling Company, the Na- 
tional Engineering and Contracting Com- 
pany, the Euclid Shale Brick Company, 
ind the Sir Edward Company, a New 
York import firm 


Claude P. Marsh (M. ’23), age 78, re- 
tired assistant engineer with the New 
York Central Railroad, died recently in 
New York City. A graduate of Rensselaer 
Polytechnic Institute, Mr. Marsh had 


been an instructor in civil engineering at 





the University of Pennsylvania, and in- 

structor and assistant professor of civil 

engineering at the University of Cincin- 

nati. For several vears, he was engineer 

& of structures with the Cleveland Union 

For construction econom Terminals Company in Cleveland, Ohio 
gees He returned to New York where he 

served the New York Central for many 


vears 


Rodney Hunt HY-Q Flush Bottom Closure Sluice Gates 
offer exclusive design advantages which frequently result Sam L. McGlathery (A.M. ’11), ag 
in substantial savings. Unlike any other design, the who retired in 1947 from the legal depart- 
fodney Hunt HY-Q gate seats on a sill flush with the fie ol a ms — of prensa 
° ° 3° ° - i: miveston ex., died there recently Nit 
invert, providing greatly improved flow characteristics McGlathery, a graduate of Louisiana 
over conventional gates. This in turn permits the use of State University, served as chief of en- 
a smaller gate size, a narrower channel and lower channel 
walls to handle a given volume of flow... and reduced oa oe ee 

with the Corps of Engineers. During 
construction costs. World War I, he was a captain in the 

Corps in France. Before his transfer 


Galveston in 1943 Mr. MeGlathery was 
' Gtraenagu gr ¢ irea engineer in the New Orleans Dis- 
HY-@ SLUICE GA me 


The first basic sluice gate improvement in Theodore H. McKibben (M. ’28). age 
years features a resilient seal fastened to the 73 sotired railroad engineer and execu- 
bottom of the sliding disc to provide a cush- . tive with the Atchison, Topeka, and San- 
ioned closing at the stop bar. This flush bot- ; ta Fe Railway Company, died in Chicago, 
tom closure assures full, fast, non-turbulent ua € Ill., on June 2. Mr. McKibben was assist- 
flow at maximum hydraulic gradient, unob- i] int chief engineer of the road’s Eastern 
structed by silt or debris. It permits complete | lines, when he retired in 1955 after 52 
drainage of the channel without pumps or | years of continuous service with the rail- 
piping. In brief, it offers unmatched design 
flexibility for water, sewage treatment and 
similar projects... with more than 80 gate Henry W. Preston (M. '07), age 88, 
sizes available, ranging from 12” x 12” to , iy retired plant engineer with the American 
190” x 120”. | Bridge Company in Elmira, N. Y., died 
For full design and specification data, write { H in Pittsfield, Mass., on May 13. Mr. Pres- 
for your copy of Catalog 75. . | ton received his civil engineering degree 


gineering design and bridge division and 
y 


is district engineer in the Philippines 





way. 


from Union College He began his career 
as draftsman and designer with the Un- 
ion Bridge Company in Athens, Pa. 
From 1901 until his retirement in 1939, he 
was plant engineer at the American 
Bridge Company’s Elmira Plant. 


. Richard Quinn (M. ’04), age 87, retired 

RODNEY HUNT MACHINE CO. 4 engineer of San Marino, Calif., died there 
recently. Mr. Quinn was a graduate of 

Water Control Equipment Division > the University of Michigan and a veteran 


86 Water Street, Orange, Mass., U.S. A. of World War I. He was in government 


service for many years. During the Span- 
ish-American War, he was in charge of 
Serving water contro! engineers with equipment and engineering (Continued on page 110) 
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PICTURE 
OF A BARGAIN 
BEING DRIVEN 


When you specify Raymond foundations, 
one of the important bargains you are paying for is 
single responsibility. From the soil investigation through 
the actual pile manufacturing, load testing and finally 
the installation, Raymond, unlike any other foundation 
organization in the country, offers—and is responsible 


for—a complete foundation service. 


No matter how large or small the job, all of 
the details are handled expertly, efficiently by the com- 
pany with over 300,000,000 man-hours of experience. 
Wherever you are located in the United States, there’s 
a Raymond office nearby ready to assist you. Outside the 
United States, we are specialists in all types of general 
construction. May we help? We’re as near as your tele- 
phone. . . or write our main offices, 140 Cedar Street, 
New York 6, N. Y. 


CONCRETE PILE COMPANY 


A DIVISION OF RAYMOND INTERNATIONAL INC, 


Send for our new Highway Brochure which gives a detailed resume 
of how Raymond can help you and the National Highway program. 
Dept. C-5, Raymond Concrete Pile Co., 140 Cedar St., N. Y.6, N.Y. 





STEEL-SHEET 


PILING 


get the exact job lengths 
and exact job sections 
on the Foster Rental Plan 


To get real help on your piling work, and 
for the fastest dependable service, count 
on the Foster Rental Plan to save you 
money. It’s the one sure way to get the 
exact sections and the exact lengths of 
Steel-Sheet Piling to meet your job re- 
quirements. Your only cost is a low, fixed 
expense chargeable to work in progress 

. no need to tie up capital in inventory. 


We'll deliver your complete piling needs 
immediately, anywhere in the country, 
from our nationwide warehouse and field 
stocks—*'Faster-from-Foster”. 


For help in ordering, 
write or call the Foster 
office nearest you for 
free Piling Wall Chart 
No. CV-7 


SINCE 1901 


or! 220 COMPLETE CONTRACTOR SERVICE 


PILING * PIPE * RAIL * HIGHWAY PRODUCTS 


PITTSBURGH 30 © ATLANTA 8 © NEW YORK 7 
CHICAGO 4 © HOUSTON 2 © LOS ANGELES 5 
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Deceased 


tions along the Mississippi Riv- 
was also responsible for much 


Islands, having fortified 


inh P 


Grandy Island in the Philippines and 


bul 
| \ 
claimed — the first man-made beach at 


Waikiki 


George W. Rathjens (M. ’19), age 77, 


onsulting engineer of Berkeley, Calif 


Rathjens was 


Minne ipolis 

ouis Railway ind as chief con- 

weer with the U. S. Smelting 

1d Mining Company in Salt 

‘itv, Utal He also had been in 
ulting practice for almost ten years 
ng World War II Mr. Rathjens was 


jonel the Corps of Engineers 


Guy P. Ridout (A.M. °47), age 46, as- 

tant the stan engineer a he White 

Grounds, N. Mex., died 

on May 18. Mr. Ridout 

1 at University of 

rnational Cor- 

had been in the 

win rs 1 Louisville Gal- 

J lan ind New Ork ins se- 

the Ordnance Cory t 

Mr. Ridout wa 

International Boundar 
ission at El Paso 


Daniel H. Seaman (A.M. ’I8 
retired New York engineer, died in 
sex Fells J.. on May 8. Mr. Seaman 
I 1 for many vears as chief engineer 
D. Everett Waid 
tropolitan Life Insurance 
In this position, he was re- 


irchitect 


sponsible for checking the structural de- 
sign of such structures as the Empire 
State Building and Rockefeller Center 
New ork City. He also was con- 
cted with the construction department 
the New York World’s Fair. Prior t« 
tirement in 1952, Mr. Seaman was 
with Parson, Brinckerhoff, Hall and 
Macdonald, New York consultants 


Atoms for Peace. International Con- 
ference on Peaceful Uses of Atomic 
Energy, Geneva, Switzerland, Septem- 
ber 1-13. Details from headquarters in 
(;,eneva 


Instrument Society of America. Auto- 
mation Conference and Exhibit, Phila- 
delphia, Pa., September 14-19. Details 
from Fred J. Taberry, Conference and 


It break-waters in Hawai. He re- 


Arthur W. Tayman (M. 751), age 49 
director of the Department ol Public 
Works, Prince George’s County, Md. 
died recently in Cheverly, Md. Mr. Tavy- 
man held B.S. and M.S. degrees in civil 
engineering from Johns Hopkins Umi 
versity. He had held the post of special 
issistant engineer with the Baltimore 
Countv Metropolitan District, and at the 
same time was engineer of zoning 10 
the county. He had been active in Mary- 


land engineering organizations 


John W. Toyne (M. ’22), age 79, re- 
send, Ind., died 
there recently. Mr. Tovne, who was edu- 
cated at the Armour Institute of Tech- 


tired enginee! of South ] 


nology had served is engineer in charge 
of construction and municipal improve- 
ments for both the J. L. White Com- 
ind the National Company. In pri- 
ractice for many vears, he had de- 
and built over water-works 


ll communit 


William H. Vance (M. ‘16), age 81, 
tired railroad engineer ol Louisville, 
died there recently. Mr. Vance, a 
nin tv of Ilhnois, 

pent his career in railway work. He 
vision engineer 
Mountain ind 

is division en- 
siana and Arkansas 


Railwav where he was in charge of de- 


d 1 iSs1st 


sign, construction ontract work and 
maintenance of wav. More recently he 
had been maimtenance-of-way engineer 


for the Missouri Pacific Railroad at St 
Louis 


Frank M. Weakley (M. ’20), age 81, re- 
tired construction engineer with the Pub- 
lic Buildings Administration, died in Nor- 
folk. Va.. recently. Mr. Weakley-Was 
graduated from Iowa State College with 
i degree in mining engineering. As struc- 
tural engineer for the Jamestown Exp 
sition in 1905-1907, he was in charge 
several million dollars of miscellaneous 
construction He had been construction 
enginee! with the U. S. Treasury Depart- 
ment and the Public Buildings Adminis- 
tration on projects in Cl veland Buffalo, 
Ashland, Ky., and Little Rock, Ark. Mr 
We ikl VY WAS an organize! ind officer of 


the Vi nia Section of ASCE 


Exhibit Manager, 3443 South Hill St 
Los Ange les, Calif 


National Council of State Boards of 
Engineering Examiners. Annual meeting 
in Milwaukee, Wis., August 20-22 


Second National Conference on Ap- 
plied Meteorology. Sponsored by ASCE 
and the American Meteorology Society, 
September 9-11, at the University of 
Michigan. Information available from D 
J. Portman, Meteorology Laboratory, 
Civil Engineering Department, 304 West 
Engineering, University of Michigan, Ann 
Arbor, Mich. 
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PAYHAULER FLEET 


whips 17/ grade 


The Caldwell Engineers’ five-unit 65 Payhauler® fleet 
highballs 2,500 cu yd of shot rock 1,000 feet daily up a 
haul road with 17% average grade. That’s how this sub- 
contractor keeps on schedule! His contract calls for 
excavating and crushing 165,000 tons of rock on the 
$13,000,000 hydro and flood control Oliver Dam under 
construction at Columbus, Ga. 


Making the 17% grade with bonus loads is routine for the Pay- 
hauler fleet on this newest of all dams being built by the Georgia 
Power Co. at Columbus. 


HUMINT 


with bonus loads 


“These are crooked haul roads?’ reports excavation fore- 
man Dudley Rabb, “but our Payhauler fleet is whipping 
them to keep us on schedule. The rigs haul through axle- 
deep water 50% of the time...make pull-outs up roads 
that rise 170 feet in 1,000 feet...yet speed bonus loads 
to crusher and stockpile” 


Prove the get-away surge, and up to 25% faster haul 
speed of an International Payhauler—the result of bonus 
turbo-charged diesel power; road-matched and load- 
matched gear choice; and the power-cushioning leverage 
of planetary drive axles. 


See how a Payhauler shortens the cycle with pick-up 
truck spotting ease. Discover how exclusive high reverse, 
zip-around power steering, and grade-beating power boost 
your profits. Try split-second dumping with the double- 
acting hydraulic hoist. Measure the advantage of Pay- 
hauler operating ease, and downgrade safety of positive 
Torqmatic braking! See your International Equipment 
Distributor for a demonstration! 


International 
Construction 
Lgupment 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 


K4 » 
iTERMATIONAL 


MARVESTER 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors... Self-Propelled 
Scrapers... Crawler and Rubber-Tired Loaders... Off-Highway Haulers... Diesel 
and Carbureted Engines... Motor Trucks... Farm Tractors and Equipment. 








GURLEY 


INSTRUMENTS FOR POLLUTION CONTROL 


Now-—Record Wind Velocity 
in Any of Three Units 


The Gurley Universal Anemometer reads wind ve- 
locity—important factor in controlling air contamina- 
tion—in kilometers per hour; miles per hour; or knots. 
The three units can be used interchangeably. A simple 
switch over a calibrator changes the instrument's 
method of recording from one speed unit to another. 
The indicator pointer instantly adjusts to the correct 
reading for the unit selected. The Gurley DC An- 
emometer is wind-powered...requires no outside 
power to indicate and record velocity. Accurate within 
2% at velocities from about 2 to 100 miles per hour, it 
is frequently used to control other equipment. 

Gurley Anemometers are in wide use at municipal 
and industrial pollution control laboratories, airports, 
weather stations, oil refineries, in homes and at shore 
installations. Other Gurley Wind Instruments for pol- 
lution control stations include: Wind Direction Instru- 
ments, Wind Velocity and Direction Recorders and 
Pilot Balloon Theodolites. Write for Bulletin 6000. 





Current Meters, Water Level 
Recorders Reveal Water Conditions 


The study of flow and level of water are two basic 
steps in controlling pollution of streams and other 
waters. The basic flow measuring instrument is the 
Gurley Current Meter, in use in federal, state and 
municipal bureaus for 70 years. Gurley Current Meters 
are available in a variety of outfits for use by overhead- 
cable suspension... wading-rod suspension. ..explora- 
tion and survey parties. Gurley’s “Price Pattern” in- 
struments can be supplied in either fresh or salt water 
models. There is also the “Pygmy” for shallow streams, 
flumes and canals. 

Gurley Water Level Recorders make continuous 
graphic records for an entire day or week. Float- 
operated, simple in construction and operation, they 
are widely used in reservoirs, sewers, sewage disposal 
and hydro-electric plants, and supplement irrigation 
and stream gaging measurements. For details on these 
and many other Gurley Hydraulic Engineering Instru- 
ments, write for Bulletin 700. 

Other Gurley Instruments to aid you in pollution 
studies include: Densometers for measuring porosity, 
air-permeability and air resistance of samples; Perme- 
ometers for measuring air flow through samples. Write 
for further information. 








W. & L. E. GURLEY, 518 Fulton St., Troy, New York 
Instrument Makers Since 1845 





New Publications 


Multi-purpose river development. . . Availabil- 
ity of a study of the principal economic aspects 
of alternative policies for developing multiple 
purpose river projects is announced by Resources 
for the Future, Inc. The second in a series deal 
ing with specialized subjects in the resources field 
the 184-page bulletin is concerned with methods 
f comparing the economic efficiency of different 
types of development, bot c and private 
ind of estimating the effects ) the alternative 
cies upon redistribution of income. By way of 
the new type of basic analysis is ay 
to two actual cases: Hell’s Canyon on the 

» River and the proposed Coosa River de 

nt in Alabama. Economists John V. Kru 

illa and Otto Eckstein are the authors. The bul 
s for $2.00, may be obtained from 

ture, Inc 1145 Nineteenth 


h structures 
y their foundation iis are the subject of a 
gnificant paper by Prof. Donald M. Burmister 
M Iniversity. The paper 
l nt Characteristics 


Svs 


> } 
s and Practical 
} j 


Applications are 50 cents 
1y e obtained tre 


f. Donald M 


ngineering, ( 


Drafting standards 


cat 


Atomic energy 


Welding and cutting A recent re ion of the 
AWS-ASA Standard Z49 covers the entire field 
) ufety in welding and cutting. Protection of 
sonnel is emphasized and include le precau 
jor necessary when using the newer welding 
es. Standard Z49 costs $2.00, and may be 
ned from the American Welding Society, 33 

t 39th Street, New York 18, N. Y 


Airport construction ... What airport planners 
need to know about the construction of airport 
iprons or handling turbine-powered aircraft is 
told in a new 57-page reference just published by 
the International Air Transport Association. Sup- 
plementing an earlier IATA reference based largely 


(Continued on page 114) 
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At the Bureau of Reclamation’s Chandler 
Power and Pumping Plant, Leffel turbines 


drive both power and pumping units 


A principal component of the United States Bu- 
reau of Reclamation’s Kennewick Division of the 
Yakima project, the Chandler Power and Pumping 
Plant is situated near the junction of the Yakima, 
Snake and Columbia Rivers in south-central Wash- 
ington. 

For economy in construction and efficiency of 
operation the power and pumping units were com- 
bined into one structure. Two Leffel turbines each 
rated at 8,500 HP under 118 feet net head, speed 
240 RPM, drive the generators and two Leffel tur- 


4 5 6 7 
THOUSANDS OF HORSE POWER 





bines each rated at 2,600 HP under 118 feet n&t 
head, speed 450 RPM, drive the pumps. These tur- 
bines are all of the vertical shaft, spiral case Francis 
type. 

When you consider turbines for your power 
project—whether it is a new installation or the 
expansion of existing facilities—keep in mind the 
advantages offered by Leffel . . . 96 years of ex- 
perience, free engineering assistance, a large mod- 
ern plant and thorough workmanship. 

Write today for complete information. 
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TURBINE FIELD TEST 





PERFORMANCE CURVE 











GENERATING UNIT NO. 1 














EFFICIENCY VS. BRAKE HORSE POWER 
240 R.P.M. AND 118 FT NET HEAD 


CHANDLER POWER AND PUMPING PLANT 
U.S. BUREAU OF RECLAMATION 

L. J. HOOPER 

TEST ENG. 






































One of the spiral casings for the 8,500 
























































CAEL HP turbines on Leffel’s 24’ boring mill. 





MORE EFFICIENT HYDRAULIC 


POWER FOR 96 YEARS 
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FREE LITERATURE 1104-E 


THE JAMES LEFFEL & COMPANY 
Dept. C, SPRINGFIELD, OHIO. 


| | Please send me more information on Leffel hydraulic turbines 


| Please have your representative call 
Name 
Company 


Street = ional S| | 
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NEW PUBLICATIONS Brick masonry 
HOW TO HANDLE: 


WET JOBS 


WELLPOINTS 
ELIMINATE 
SHEETING 


Harbison-Walker Brick Refractory, | Sewersee sed drainage, New Zealand . . . Th Sanitary engineering 
Hammond, Ind. — Contractor: Consoli- eR — , 
dated Engineering & Construction Co. ‘ew Ze Mi 


Water supply, California 


Russian science and mathematics 


A 


WHEN A JoB-SITE is located, like 

this one, in the middle of a swamp 

—and when the water-bearing soil 

is a fine sand with an underlying 

layer of clay — it’s not surprising 

that the contractor should figure on ried pone *e 

sheeting. Such expense, of course, e Highways . . . 
runs heavy. om ; oe 


® Actually, in this case—as in many 

others which “look like” sheeting 

jobs—Griffin engineers were able 

to solve the problem far more Irrigation and drainage 
quickly and economically with the _ dares 
use of wellpoints alone. Photo 

shows 2-stage system which success- 

fully drained the 27 ft of ground 

water as required. 


¢ Whatever your pre-drainage 
problems—power plants, pipelines, 
buildings, etc.—if you want lower 
costs for lowering water, it will pay 
you to check with Griffin, wellpoint 
specialists for over 2 decades. 


Gan sox 
WELLPOINT corr. 


881 Eost 141st Street, New York 54, N. Y. 
Hammond, Ind. Houston, Tex. Jacksonville, Fis. 
West Paim Beach, Fic 


Earth science . . 


an ; e from the Ar 
‘ Institute, 303 AAAS Building 
‘ | etts Avenue, N. W Washington, D 
. In Canada: —— ae Co., ~~ ~— ecrbhyee - ’ é (Continued on page 121) 
oronto ontrea alifa gol 
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properly jointed to provide a greater 
and more economical service lifetime 


“DESIGN PRACTICES” The above highways, all properly jointed, were designed by 
MANUAL AVAILABLE in . ‘ , 
FREE OF CHARGE forward thinking engineers for progressive state highway de- 


This manual, entitled partments. Men who know that it pays to look beyond the 
“Design Practices and ooau P ‘ . ° 
Uses of Premovided __ initial cost, and design their highways to provide a greater 


ants: Sa Separate and more economical service lifetime. Modern, properly 
Pavements,” features 


comprehensive techni- jointed highways will help to reduce massive yearly main- 


cal data and illustra- P . 
tens of promovided tenance costs. It will be to the advantage of every design 


joint types, their oP- = engineer and state highway department to remember that 
plications and installa- , : : is 
tion information. Send dollars saved through reduced maintenance will provide miles 


coupon today for your . ° " 
rch sieatli of new highways for the same public expenditure. 


INSTITUTE MEMBERS | EXPANSION JOINT INSTITUTE 


The Celotex Corporction Presstite-Keystone Sl anal hati . ee ee a «A 


120 South LaSalle Street Engineering Products Co. Gentlemen: 


Chicago %, lilinois 3782 Chouteau Avenue TTT T Please send me, without obligation, my free copy of “Design 
St. Louis 10, Missouri JOINT Practices and Uses of Premoulded Joints in Concrete Pavements.” 


INSTITUTE NAME =e . aieanguaaie 


W.R. Meadows, inc. Servicised Products Corp. FIRM 
2 Kimball Street 6051 West 65th Street ADDRESS 
Elgin, Illinois Chicago 38, Mlinois 
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Old and new Carquinez Strait Bridges. Total length of new spar 
is 3,350 feet, four lanes wide. New south cantilever section and 
part of suspended span appear in foreground at left. Work on 
north tower, at far right, is in progress. Designer: California 
Division of Highways. Fabricators and Erectors: American Bridgs 
Divis United States Steel 


Going up: 
The Bridge in which 
“T-1” Steel saved $800,000 


The Carquinez Strait Bridge is the first major bridge use of USS 
“T-1” Constructional Alloy Steel, the first large bridge in which all 
truss members were fabricated by welding, and unique in that the 
specification of an alloy steel saved $800,000 in construction 
costs alone. 

Like its 31-year-old counterpart, it will connect the San Fran- 
cisco Bay area with the Sacramento Valley. In profile, the two 
bridges look like twins, but are vastly different in construction 
First, to build the wider, heavier bridge without exceptionally mas 
sive members, a weldable, tremendously strong steel was needed 
USS “T-1” Steel’s yield strength (100,000 psi minimum ) , combined 
with its weldability, filled the bill—cutting weight of some members 
by nearly one-half their equivalent A242 design, and saving 
$800,000. 

Second, welded construction in the new bridge will greatly mini 
mize maintenance expense. It costs about $70,000 yearly to clean 
and paint the old bridge. By getting rid of thousands of vulnerable 
rivet heads, edges, lacing bars and angles in the new bridge, mem 
bers will be less susceptible to corrosion and far easier to maintain. 

All in all, 2,910 tons of ‘““T-1” Steel are used in the bridge’s most 
heavily stressed members. Also used: 5,370 tons of USS Tri-TEN 
Steel, a weldable high-strength low-alloy steel, and 6,440 tons of 
structural carbon steel. Each of these steels—all available from 
United States Steel—plays an important role in the bridge, helping 
to make possible the ‘most bridge for the money.” 

For more information. Write for our comprehensive books entitled ‘‘T-1"’ 
and “TRI-TEN.”’ You'll find in them a wealth of engineering and metallur- 
gical data. Or, contact our nearest representative—you'll find him listed 


in the telephone directory. United States Steel, 525 William Penn Place, 
Pittsburgh 30, Pa. USS, ‘‘T-1"" and TRI-TEN are registered trademarks 


United States Steel Corporation — Pittsburgh 
Columbia-Geneva Steel - San Francisco 

Tennessee Coal & Iron - Fairfield, Alabama 

United States Steel Supply - Steel Service Centers 
United States Steel Export Company 


United States Steel 


Three things make the new Carquinez Strait Bridge unique in 
bridge engineering: first, the use of USS “‘T-1"’ Steel; second, the 
use of shop-welded truss members; third, the exclusive use of 
high strength bolts for field connections 
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This placement service is available to 

members of the Four Founder Societies. 

If placed as a result of these listings, the 

ENGINEERING SOCIETIES listed by the service: These rates— 
listed by the service. These rates— 

established to maintain an efficient non- 

profit personnel service—are available 

upon request. The same rule for pay- 

ment of fees applies to registrants who 

p E R % oO N N E A Ss E R V 7 Sc E I N Cc advertise in these columns. All replies 
a bad should be addressed to the key numbers 

indicated and mailed to the New York 

Office. Please enclose six cents in post- 

age to cover cost of mailing and return of 

application. A weekly bulletin of engi- 

NEW YORK CHICAGO DETROIT SAN FRANCISCO neering positions open is available to 
members of the cooperating societies at 

a subscription rate of $3.50 per quarter 


8 W. 40th ST. | 84 E. RANDOLPH ST. | 100 FARNSWORTH AVE. 57 POST ST. or $12 per annum, payable in advance. 


Men Available 








ENGINEERS |) 22s: RESEARCH 


ENGINEERS 


AND 
If you — 


DRAI TSMEN B Ch 2 x opt Sagi ge wnt seep 1. are experienced and interested in 
' ioial oehelwiatinn all etna’ f the field of Experimental Stress 

7 uring i P , g i ¢ Analysis, 

Experienced in the de- parviicn of enginuking, eotimating, epesincatios eit tiken Se stele tite @ arcing 

otf : DSWUCHOL AUR CORTON, that has a national reputation in 


sign and/or detailing e Eastern States. C-35i this field, 
of erection schemes for Sreaisa Execonve, J.M. ASCE, BS. i , desire to apply experimental en- 


" pores ge ian a tales ie alysis techniques to a wide variety 
bridges and structures. [os dinner ame aesien, aon of both industrial and government 


problems, 





. enjoy working in communication 


Write stating age, edu- Coast ar at . ss and close professional contact with 


é ‘ men from other significant scien- 
‘ation and experience. ts Sn A OL Miahionn aondvent tific and engineering fields, 
Sgistere . engineer, Ilir “oye . have anM.S. Degree or equivalent 
- m ' oe < ; ger oe in specific experience, 
Engineering office lo- ct Pager hiene omg, cange' be “bah . would like to join the staff of one 
( of the largest independent research 


cated in New York City. g pidiata fare organizations in the world, 


Send Replies To please contact 


oo sete ree tien ten oe gaede raga neem E. P. Bloch 
nT a a ARMOUR RESEARCH FOUNDATION 
i 5 of Illinois Institute of Technology 
419 Fourth Avenue i thee waneee nails tn Wietneer anew 10 West 35th Street 
New York 16, N. Y. ngage mer mage Pegg or sg ol eon Chicago 16, Illinois 
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Positions Announced 


Philadelphia District, Corps of Engi- 
neers. Vacancies for Civil Engineers with 
s from $5335 to $8,645 a 


These 


(;S-9) 
N i\ il 


Shipvar calif pplications 


wanted 
should be sent Superin- 


tendent, Cod 


Washington State Department of 
Health. Two openings, one in Seattle and 
one in Spokane, for Senior Public Health 
Engineers. Will conduct surveys and in- 
vestigations and assist. the id of the 
Applicants 


graduates, with either 


engineering section 


Sanitary 
must be college 
one vear of graduate study or one ye: 

ol engineering experience 

public health, in addition to three ) 

of experience in the field. For further in- 
formation, and application forms, contact 
W ashington State Personnel Board, 212 
General Administration Bldg., Olympia, 
Seattle 4, Wash 


or 317 Smith Tower 














| STRUCTURAL 


ENGINEERS 
DESIGNERS 
DRAFTSMEN 


Prefer several years’ experi- 
ence in any of these fields: 


BRIDGES 


BUILDINGS 
EXPRESSWAYS 
HYDRO PROJECTS 
TEST FACILITIES * 


Will consider lesser experience 
with good educational background. 
Several recent graduates will be 
added to our structural staffs to 
round out this planned expansion 
program. Occasional openings for 
combination men in construction 
supervision and inspection; must 
be free to move and to assume 
office duties between assignments. 


Sverdrup & Parcel, Inc., are 
professional engineers engaged 
primarily in design work cov- 
ering a wide scope of practice. 
The variety and unusual char- 
acter of our work, including as 
an example the proposed 
world’s largest bridge project, 
offer excellent opportunities 
for individual and professional 
development and advance- 
ment. 


We need a large number of men for 
our general offices in St. Louis and 
several for our branch office in 
San Francisco. These are perma- 
nent additions to our regular staffs. 
Confidential interview can also be 
obtained at Washington, D. C., and 
Portland, Oregon. 
Paid vacation, sick leave, holidays, 
overtime. Employee Benefits Plan 
furnishes retirement income plus 
life and disability insurance. Blue 
Cross. Moving allowance. 
Please write fully, including 
salary data, to 


SVERDRUP & PARCEL 
INC. 

ENGINEERS — ARCHITECTS 
915 Olive St. Louis 1, Mo. 
* We are designers of the technical fa- 
cilities for the Arnold Engineering De- 


velopment Center, operated by our 
subsidiary, ARO, Inc. 











NEWS OF ENGINEERS sor of civil engineering, and secretary of Guy Kelcey, pioneer traffic engine 
the Central Illinois Section; John D. Hal- s been honor 


ie honorary de- 
Continued fror iL tiwanger and John W. Hutchinson, in- rree of doctor of engineering from the 


uctors in civil engineering onors of ( I College of 

M. H. Cutler has been promoted to the award are a family of ‘E mem- Ingineering. Mr. Kel- 
tant engineering manager for t t Abraham Epstein and his sons, Ray- i B cey, since 1946, a part- 
mond and Sidney, all university alumr ner in the Newark 

onsulting firm of Ed- 

wards and Kelcey, | is 


made significant con- 


tributions in the field 
Kurt Billig has taken the post of chief of traffic engineering 
engineer for t] | 


elopment ol nucle 


M. H. Cutler R. M. Jacobs , P 
Solomon C. Hollister, dean of 
g at Cornell Unive f 


Dr. K. Billig oan thi saclalend, af i bene 


t of chief structural engineer is Robert 
Jacobs, formerly assistant to Mr. Cut- 


een with 5 


M. 


Robert D. Monical and Clair 
verton announce the openir 


K. Wol- 
ng Departm nt at office building for then ons 


ig ol a new I i 
ulting firm, n Adequacy and Standards. He is 


ngine 


a 
n Society for 


of Illinois have been Monica d Wolverton. The new build- esident of the Amer 


the 1958 Epstein ng is at ifteenth Street in Iongine ng lucation and a former 


William J. Hall, prof s- 


The Commonwealth of Pennsylvania Seeks AAduance Information 


BRIDGE me 
DESIGNER S|) POINT MEETING ASCE and IABSE 


with C.E. degree and 1 to 5 years ASCE CONVENTION 
of bridge experience. NEW YORK 


Expanding operations offer OCTOBER 13-17, 1958 


opportunities to | plan to attend sessions 





Mon. Tues. Thurs Fri 





¢ JUNIOR DESIGNERS 
* DESIGNERS Do you plan to attend the ASCE-IABSE 


Luncheon on Tuesday? 
¢ ASSISTANT SQUAD LEADERS Ven tis 


Send to Professor James P. Michalos, Chairman, 


Salaries from $5500 to $8200 per year 


Department of Civil Engineering, New York 
University, 


Send complete resume to ; ; 
University Heights, New York 53, N. Y. 


PERSONNEL, PA. HWYS. DEPT., HARRISBURG, PA. 





Signature 
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Design Of Concrete Structures 


NEW PUBLICATIONS R E C E N - Sixth Edition 


(Contin ul d from page 1 - 
, th minor excey 


Concrete pipe... Ir pnensable to the designe B OOoKS P 2d v0 rns of I he dh y roereed _ a 


¢ f ete 





{ 
idd 


Air Pollution 


Fluid Mechanics 


pment, The Second Edition 


d on pape! 


ental ec 
Victor I Streeter 


flow measure 


Beginning with the fundar 
concepts of fluid mechanics 
ontinues with their app ations to 


ent, hydraulic machinery, pipe systems 
pen-channel flow. The principles of control 


ae FLUID-TITE. 
VALVES & HYDRANTS FOR 


“CENTURY” ASBESTOS-CEMENT 
PIPE LINES 


Florida offshore lands 
: ramp Specify FLuip-TiTeE* end-connections 
on M&H valves or hydrants ordered 
for installation with Class 150 “Cen- 
tury’? asbestos-cement pipe. The hub 
ends of this valve or hydrant are es- 
pecially designed to accommodate 
the FLuID-TITE gasket, and seal the 
joint when the end of a “Century” 
asbestos-cement pipe is inserted (see 
cross-section sketch of joint above). 

No special fittings or extra joint 
materials are required. The only joint 
accessory is the gasket. Installation 
is simple and easy. Unskilled work- 
men can assemble the joint. 

Either conventional or ‘O”’-Ring 
stuffing box is available on M&H 
FLUID-TITE joint non-rising-stem gate 
valves. Wire or write for complete 
information. 


Steel bridges 


iy 


Reinforced concrete . 
mate design method 


Institute 


* Registered trademark for Keasbey & Mattison Co. ® 


»s with the method, the Associati 
1h] _ i . f +} 
liable an au rized repr ( he O- & 
f a Symposium on the Strength of yn 


tures (presented 


ia tape -endidied *Ulinaeta Mesa of AND FITTINGS COMPANY 


oncrete in American Desig 
s the background and present usage ANNISTON, ALABAMA 


lesign method. Eivind Hognestad, 


CIVIL ENGINEERING «+ July 1958 





Library Services 


Engineering Societies Library books may 

be borrowed by mail by ASCE members 

for a small handling charge. The Library 
International Association For Bridge And also prepares bibliographies, maintain 
Structural Engineering: Publications Vo- 
lume 17, 1957 


search and translation services, and can 
upply a photoprint or a microfilm copy of 
any item in its collection. Address inquiries 
to Ralph H. Phelps, Director, Engineering 
Societies Library, 29 West 39th Street 


New York 18, N. Y 


Nuclear Reactor Experiments 


‘ - of nne Natior I 


Applications for Admission 
to ASCE, April 28-May 31 


Applying For Member 


Progromming For An Automatic 
Digital Calculator 
Kathlee . eS 











Atlanta Hydraulics Division Conference 
August 20-22, 1958 
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APPLICATIONS 


JosepH Davin 

SALVATORE VIN¢ 

FRED BALLAN’ 

Cec ARCHI 
Aust 


Perer Davin 


tALPH "RICHA 
ARTHUR CURT 
Georce ARTH 
James How 
JAMIF HASTING 
HERBERT 
Ropert 
I 


Oswalt 


\T 


\I G ss, S 


Applying For Affiliate 


Applying For Junior 


Ratpa Emerson GerHart 
LuTHER WILLIAM GRAEF, 
Lars INGMAR GULLSTROM, 
CHARLES STEWART HEDGES 
Harotp Rex HONEYFIELD 
ROLAND WALLACE 

KenNetH Earu Hot 
FRANK Grant Jones, Lou 
Ropert CHRisTopHER Lu» 


WALTER MerepitH 
Ropertson MuIrTcHet 


Mora Men 


RL COOXENREIDE 
THLEY Parson 
Pracock 
CATACHALA Serry Penna 
Canada 
Ervin Sewewt 
WarrREN P 
DonaLp Paut 
Nt SHANTILAI 


PERRY 
RYAN 
<MIDAS DAHYABHAI SHAH 
Jr., Aug 
York 

Kt s 


Ey 


JAMES 
(SHER 
Psu-M 


from 


ted.| 
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FEFFERLE, Norfoll Va 
East Lans 


SHAH Austir 


tpl 


‘ 


Vembershiy 
a 


( no 
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| 
Please send, without obligation 


from Pakistan to Anytown, U.S.A. 


DURAJOINT, ~~: WATERSTOPS 
are used when only the BEST will do! 


"DURAJOINT" Waterstops have 
been chosen by Engineers and Archi- 
tects around the world as the ideal 
waterstop for the elimination of water 
leaks through the expansion or con- 
struction joints of concrete structures. 
Test after test, conducted by vari- 
ous independent testing laboratories 
and on the job, conclusively prove 


Send coupon today for complete 


121 HILL AVENUE - 


| Gentlemen: 


NAME 
[] TECHNICAL REPORTS FIRM 


["] CATALOG No. 457 ADDRESS 





[_] Have representative call 
= 


AURORA, ILLINOIS 


that it takes the right combination 
of PVC material and multiple-ridge 
cross-section design, found only in 
DURAJOINT, to stop water under 
all joint conditions that are likely to 
exist. DURAJOINT Waterstops are 
strong, flexible, easy to install and 
may be spliced on the job without 
special equipment or skilled labor. 


technical information and data. 


Du RAJOI NT TECHNICAL INFORMATION 
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NEW DEVELOPMENTS 


Low-Priced Chlorinator 


HLORI 


The chlorin 

final cont 

orine control set 
chlorinator’s pneumat 
erated by a 3-15-psig signa 
directly from a residu 


+} ot 


lyzer located downstream f1 


tor. Fischer & Porter Company, CE-7, 


693 Jacksonville Road, Hatboro, Pa. 


Backhoe Attachment 


her of the many 
it. Pettibone 


nie awartal f 
ments available for i 


cago 51, Il. 


Tractor Type Crawler 


PIPELINER AND OTHER hoe ust 
a track that not only gives long- 


but also requires less mai 


} 


12-ft 10-in. This is increased to 18-ft 7-in 
it the end of the dump. Koehring Divi- 
sion, CE-7, Milwaukee 16, Wis 
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OF INTEREST AS 


Mulliken 
Corp., CE-7, 4700 W. Division St., Chi- 


Trench Filler & 
Shoulder Spreader 


REPORTED BY 


MANUFACTURERS 


The large torque tube also 
s as the reserve or hvdrauli 

m. Ulrich Manufacturing Company, 
-7, Roanoke, Illinois 





Automatic Welding 
MI-AUTOMATIC SUBMERGED 
Mwy a fabric ACCU 


el. Welding speeds 


} 
( 


ist as manual weld 
isley Const tior 
steel erectors, recently fabri 


T 
] 


cated six 

large beams, each over 75-ft long, and 

equally wide. The 

flanges on the heaviest beams were 2-in 

thick and 16-in. wide, with webs that 

were 14-in. thick and 62-in. high. The 
al U 


SF veral short r but 


s were made of T steel and it was 


PK I } position rate 
th The Lincoln Electric Co., Bea 
obtained a special submerged arc flux 
when used with a standard mild 
trode, produced deposits wit] 


from. the 

uld steel electrode 

ool under the are and 

rmed_ the lloy deposit. The Lincoln 

Electric Co., CE-7, 22801 St. Clair Ave., 
Cleveland 17, Ohio. 


Double Action Screed 


NEW DOUBLE ACTION screed that at 
to the back of 
tandard dum} ruck has been de- 
ed. This makes a spreader out of 


can be used for as- 


hes easily 


miix cliche base 

The double ac 

pact uniform laye) 

wal answer to. the 

reading problem. Browning Manufac- 

turing Company, CE-7, San Antonio, 
Texas. 
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“Younhine = Process 


Cement mortar lining is 
applied uniformly by 
centrifugal ''Spunline”’ Process 

. .,- 


‘ Centrifugally rotating head of 


Spunline applicator provides 
uninterrupted continuity 


Specializing in P 
+ Tate, Centriline »puniine 

Place” Interior Cement Mortar Lining 

> “in Plant’ and “‘Raithead entrifugal 
spinning of Cement Mortar or Coal Tar 
Linings Somastic® Exterior Coating 

+ Pipe Wrapping + Reclamation « Removal 
of Old Wrapping, Straightening 

Blasting, Beveling, Testing 


ipe Protection Problems 


CARPU 
& BARGE 
MOVERS 


Save Time» Manpower 
Handling Delays 


Capstan 
Type 


Newly developed Spunline 

.a combination of the 
, world famous Tate and 

' centrifugal processes ...is now 


Process. . 
' 


' available for cement mortar 
, lining of 6” to 16” diameter 


pipes “in place?’ Permits 
application of thinner lining 
with closer toleranc e... permits 
lining past smaller openings 


and corporation stops... 


through many bends and 
certain fittings. Particularly 
advantageous with cast iron 
pipe...restores How 

coethcients, protects against 
corrosion, Contamination. 

Write today for full information. 


PIPE 


2414 East 223 St. (P.O. Box 457) 


Wilmington, California 


Construction (o 


Drum 
Type 


Why not apply 
Mechanical Units 
designed and built 

by Superior- 
Lidgerwood-Mundy 
Corporation to 

meet your exact need? 


Write for Bulletins and Catalogs 


SUPERIOR-LIDGERWOOD-MUNDY CORPORATION 


Main Office and Works: SUPERIOR, WISCONSIN, U.S.A. 
New York Office, 7 Dey Street, New York 7, N. Y. 
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here’s an ANGZ 


that generously PAYS OFF 


AURORA*® 
TYPE A 


MULTI-PURPOSE 


PUMPS 


You will find that the diagonally split case offers 
substantial new advantages while retaining all of the 
best features of the horizontally split case pumps — 
in that the entire rotating element can be removed 
without disturbing piping — or — disturbing the 
pump-motor-base alignment. CONSIDER — 


these 
PLUS 
BENEFITS 


Suited to many appli- 
cations, importantly 
BOILER FEED SERV- 
ICE as well as hot or 
volatile liquids duties. 


Low NPSH 
Characteristics 


Being self-venting 
they WILL NOT 
VAPOR LOCK 


45° split allows both 
suction and discharge 
to be in the bottom 
half of casing but 
above the center line 
of the pump. 


Aurora Type AJ Centrifugal Pump 
with Water Cooled Bearings 
and Stuffing Boxes 


STANDARD 


These 45° diagonally split case 
pumps have, as standard, 125# 
A.S.A. Suction Flange and 2504 
A.S.A. Discharge Flange. Type AJ 
Pumps are usually Bronze-Fitted 
but can be furnished All-lron or 
Stainless Steel trim for high tem- 
perature conditions. 


WRITE FOR 
BULLETIN 106DS 


Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP oivision 


THE NEW YORK AIR BRAKE COMPAN 





57 LOUCKS STREET 


Y 
@ AURORA e ——(f) 


EXPORT DEPARTMENT—Aurora, Illinois—Cable Address ‘“‘AURORAPUMP”’ 


ied 
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EQUIPMENT, MATERIALS 


and 


METHODS 





(continued) 


Geodesic Structure will be assembly and 


i M1 
1 dining roon librarv and chay 


tl el. North 
American Aviation, Inc., CE-7, Columbus 
16, Ohio. 


\ CONTRACT FOR CONSTRUCTION 


giant geodesic space lattice dome has 
been 


awarded to the Columbus Division 
North American { 


Membrane Curing Machine 


iluminum hexagon 


nee open 


{ 
es oO 
I 


200,000-1b 


Speed Automatically Synchronized 


BUmPs IN CONCRETE OR ASPHALT SURFACES? 


QUICKLY and ECONOMICALLY 


| THE 
AMAZING 


(CONCUT) 
Precision BUMP CUTTER 


You con plane concrete or asphalt surfaces to 1/8” or less deviation in 16’ with the new 
CONCUT Precision BUMP CUTTER. This machine has been used extensively on highways and 
airfields for removing undesirable surface roughness due to curled joints, deteriorated surfaces 
and rough initial finish. Correcting bridge deckings to desired tolerances, particularly on 
bridge widening jobs, has been another extremely satisfactory application. Cutting head is 
composed of a series of diamond blades which may be adjusted to vary the texture of the 
finished surface. The cost varies between five and ten cents per square foot of surface depend- 
ing on job location, volume, degree or roughness to be eliminated, job layout, etc. 


Patent 
Applied For 








Manufactured by the makers of the famous JOINTMASTER Sawing Machine 


General Offices and Factory 


WRITE FOR CATALOG 20 
. showing the complete 
line of CONCUT Sawing 


Machines and CONCUT Blades 
1845 NORTH BELCROFT AVE. / EL MONTE, CALIFORNIA 
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| d to anv width up to 36-ft. Concrete 
Machinery Ltd., CE-7, 9530 E. Rush St., 
El Monte, Calif. 


Double-Swivel Airslide 


ulable im 
the Airslide 
ilverized 


mployed 
t of an inte- 

yor comprises 

chambers sep- 

ras permeable dia- 

(ir under low pressure, which 1} 
through 
iaphragm, partially fluidizes 


in the upper 


the lower chambet 
chamber, re- 
on and giving it some of the 
s of a liquid so that it flows 
of gravity. In th 
the discharge end 
hinged on a 
inlet end of the 
aa dys 
the Sime 
he discharge end of tl 4 
irl i full 360-deg 


ti 
Lilne 


ond ean hv 
vung ne Fuller Com- 


) 


pany, CE-7, Catasauqua, Pa. 


July 1958 * CIVIL ENGINEERING 








Accurate Parshall 
Measuring Flumes 


Accurately measures water in 
open ditches and canals, regardless 
of water velocity. Ideal for sewerage 
and water treatment plants. Settles 
water disputes 

Self cleaning...easy to read. 
Built of corrosion-resistant galva- 
nized steel for long life. Approved by 
state engineers. Write for details and 


prices. 








Automatic 
Water Control Gates 


CONTROLS WATER LEVELS AUTOMATICALLY 


Developed in France, proven in 
North Africa, U.S. irrigation and 
power companies report this gate 
unequaled to control water levels, as- 
sure equitable distribution, 24 hours 
a day in canals, reservoirs, forebays, 
etc. 

Entirely self operating... saves 
cost of gate keeper...prevents costly 
washouts and flood damage 

There may be an installation 
near you for inspection. Write for 
information 


THOMPSON PIPE & STEEL CO. 
3017 LARIMER ST., DENVER 1, COLO. 


Gentlemen: Please send me without obli- 
gation pictures and data on water control 
equipment. 

Name. i 


Address 


City- 
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(continued) 


Jaw Crusher 


\CCORDING MAN UFACTURER’S 
tatement, this J crusher with a 30-in 
12-in. feed opening will serve in many 
primary crusher. The rated 

capacity is 125 to 400 
Overall weight of the crusher alone is 
55,000-1b i 125-150-hp motor 
tain ind 1Ol normal operating 


d of 200-rpn 


tons per hou! 


tures include 


Overall Weight—55,000-lb 


i 58-in. flv-wheel, reversible jaws of man- 
ganese steel speci il bearings and speci il 
in eecentric shaft. Safety tog- 

Pitman is eplaceabl and 

ire adjustable (while oper- 

iting) from a minimum of %-in. to a 
maximum of 8-in. This crusher tops the 
ompany’s line of jaw crusher, hammer- 
mills, and cage mills, both stationary and 
portable. Eagle Crusher Company, CE-7, 
1000 Harding Way, East, Galion, Ohio. 


Nylon Truck Tire 


NAMED THE FWT-2, this tire is specially 
idapted for LIS€ on tront wheels of con- 
crete ready-mix trucks and high volume 
stone and gravel haulers, where the axle 
is heavily loaded and short turns with 
power steering are common Truck own- 
ers may also use the tire on drive and 
trailer wheels for similar heavy duty. The 
tire can be operated at normal speeds in 
local highway use. It has three wide ribs 
designed to resist edge tearing and a 
tread radius which gives good forward 
and lateral traction. The design reduces 
the tendency for stones to catch in tread 
grooves and cleaning edges. The Good- 
year Tire & Rubber Co., CE-7, Akron, 
Ohio. 


Sigunit makes air-applied mortar 
rapid-setting and water resistant. 
Sigunit is well suited for work on 
tunnel linings, sea walls and spill- 
ways as it adheres to damp and 
leaking concrete surfaces. Water 
and rising tides will not wash out 
or cause structural weakness at 


the waterline. 


Sigunit saves time and money by 
helping maintain your job sched- 
ule. For complete information, 


write or wire for Bulletin SIG-56. 





SIKA CHEMICAL 
CORPORATION 


PASSAIC, NEW JERSEY 


DISTRICT OFFICES: ATLANTA © BOSTON © CHICAGO © 
DALLAS® DETROIT © NEW ORLEANS @ PHILADELPHIA ¢ 
PITTSBURGH © SALT LAKE CITY © WASHINGTON-DEALERS 
IN PRINCIPAL CITIES—AFFILIATES AROUND THE WORLD 
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(continued) 


Hydraulic Powered recht Pager fone 
owe nter of g itv, and less weigl 


Concrete Mixer megane ie hd ie tng pgs 


shock 


Tue 7 YARD stewart “Hydramix” Hy- 
draulic Powered Concrete Mixer is now 
being marketed. According to the manu- 
facturer, this is the first practical, working 


vdraulic truck-mounted mixer. By us- 


rloads. Simplified control of the mixer 
i special new feature. Three ( 
mveniently mounted together o1 


support: a relay switcl 


contr 


ol the drum, a hydr mili val\ 
chute, and 
Another feature S 
. 1 water system, for providing 
inks, Chaips 2 » . 2 
} water for additions to the mix and for 
, spokesmen d ee : 
E leaning the drum and chutes. American 
Pozzolan Company, CE-7, P. O. Drawer 
1431, Duncan, Oklahoma. 


1 
ral 


, 
this means 


Sand Separator 


{ 
1 


\ NEW METHOD OF removing san 
silt from water is being introduced to the 
market. With sand removal efficiencic 
close to 100%, the Cole Sand Separato 
is designed for use by food processin 
and chemical industries, and municipa 
systems requiring automatic valving an weeks) through a botto 
other hydraulic components subject t Walter R. Cole & Co., CE-7, 
fouling from small sand or silt particl St., Oakland, Calif. 

















Here’s how the products of the NATIONAL POOL EQUIPMENT COMPANY 
add up to the finest swimming pool in the world! 4! these and many other 


' x quality swimming pool 

1. Dial Valve Filter System 6. Ladder products, each the finest of 
2. Underwater Light 7. Automatic Surface Skimmer its kind on the market, eas 

are available from the 


. Marblelite Wall Finish . Pre-cast Concrete Units : - 
: Vacuum + acca 9. Steel Pre-Stressing Rods NATIONAL POOL EQuip- POOL EQUIPMENT C0. 
dab sda : shea: dimontaly MENT COMPANY. Write — Lee Highway, Florence, Ala. 
5. Diving Board and Stand 10. Triple Wall Construction today for our free catalog. Waders Diidon 
We Cooperate with Local Architects and Engineers El Monte, California 
Manufacturers of quality swimming pools and equipment for HOMES * MOTELS * COMMUNITIES * COUNTRY CLUBS * UNIVERSITIES 
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(continued) 


Crane Hook 


THE MODEL B CRANE HOOK that opens 
ind closes pneumati uly and is trigger 
wtuated has been announced. This 
heavy-duty hook, with a capacity of 12 
tons, is especially designed for handling 
2, 3, 4-cu yd concrete buckets and is also 
useful for other lifting work. The crane 
operator simply lowers the hook so that 
the mechanical trigger within the hook 

h ac 


circle contacts the bucket which ac- 


Heavy-Duty 


tuates t ratchet type air valve that 
controls the opening or closing of the 
hook. Overlapping lifting tongs provide 
in important safety factor; the hook 
cannot open under any load. Integral 
guide arms assure easy hooking. The 
need for a hook-on man is eliminated 
and crane efficiency is increased because 
the operator can make more lifts per 
hour. Gar-Bro Manufacturing Company, 
CE-7, 2415 E. Washington Blvd., Los 
Angeles, Calif. 


Warning Flag 


“SAFLAGS”, A NEW, MORE versatile type 
of barricade and truck warning flag that 
can be seen by night or day, is made of 
100% ingrain nylon material in neon red 
color. It was developed to provide day 
and night protection for men engaged in 

(Continued on page 130) 
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To insure year-round, 
24-hour operation of 
pumps... specify 


JOHNSON 


tang 
fight ne 
GEAR DRIVES 


Protects water supply, sewage and flood control 
operations against power failures; also permits over- 
hauling electric motor or power unit without inter- 
rupting service. Thousands in use by municipalities, 
industry and farmers. Available in turbine or engine 
driven combination drive (as shown here), standard and 
dual types, with either hollow or solid shaft. Sizes: 


AY 15 to 450 hp. Write now for engineering catalogs. 


MAKERS OF 
@ FINE GEARS 
SINCE 1904 








GEAR & MANUFACTURING CO., LTD. 


8TH AND PARKER STREETS @ 


BERKELEY 10, CALIFORNIA 


EVER SEE AN UNDISTURBED 
SOIL SAMPLE 30 Ft. IN LENGTH? 


In addition to being able to secure 
conventional type soil samples, 
Sprague & Henwood, Inc., also has 
available the Swedish Soil Sampler 
to recover undisturbed samples up to 
30 feet or more in length. With this 
device, slide resistance and wall fric- 
tion are almost eliminated and thin 
critical layers of soil that usually go 
unnoticed are easily detected. 


Let us help you in solving your foun- 
dation testing problems. We have 
the equipment, personnel, and drill- 
ing ‘‘know-how’’ necessary to under- 


take your particular project. 


F ry 


A Sprague & Henwood crew recovering a 
30 foot sample of sensitive marine clay. 


SPRAGUE & HENWOOD, Inc. 


SCRANTON 2, PA. 


> (iowet jo03 >< 


New York —Philadelphia— Atlanta—Pittsburgh—Grand Junction, Colo.—Buchans, N.F. 
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(continued) 


sche sh itilities 
OL Salety } os urports 
Equi : trols. Davis E ind 
ng ems ee Mae aT Emergency 
.. Newark, New " -7, 47 Halleck 


Jersey. 


Horizontal Vibrating Screen 


\ NEW 
HEAVY D 
DUTY 


zontal vibrat 
i 


“|t's amazing how > withstand yeat 
after year of hard d with so little 


maintenance! 

“They save floor and wall space 

even leave ceiling areas clear for maxt 

mum crane, hoist and lift-truck efficiency: 
“Good protec . _Not only against 


wind and weather, but re all-steel pro- 
tection against vandals, anc 


troublemakers 
Kinnear Rolling Doors are made any screening 
size. with motor, manual oF mechanical Sadan f PP! 
controls. Easily installed 1 old or ne’ mounting the screen 1s thé a 
buildings. Kinnear's heavy galvanizing as- M5: lit or gea 
resistance to the elements, hearme. ti 
Paint-Bond permits quick, nai aiuail 
ith maximum “in “i S 
h the screen, ug rod, provided 
mamtenance 


inding 


quick ‘ . is rr See. 
n n 1 il {or 


-mounted 


sures lasting 
and Kinnear 


thorough paint coverage ™ 
paint-gr'Pp Write for full details nee 
personnel 
inv be te nega vs 
e and keep it 
I in a cen- 


tral posi 
: posi ion, thus avoid 
ion of 1 nding the 


on tap 


sha 
aft during 


e-1D 4 
positioning ‘e? iggrava- 
ropped. shaft 


Saving W. 
g ays in D 
oorways po 
[The screen decks are bol 
1 bolted t 
oO side 


The KINNEAR 
.’ Mfg. C , 
FA e 0. plates Whe : 
NNEAR 1080-90 Fields Aven be re aa: . deck is worn and ha 
DOOR , it can be 1 1as to 
Sm = 1742 Yosemite A we, Columbus 16, Ohio ge ee Rigg ges ag. 
Offices ae ows San Francisco 4 Calif ( ntire screen fr ts ol taking out t] 4 
Ai genis in All Principal Citie CE-7, Dept. PR rien Ceienainn 
lve cago 1, Ill > ential Plaza Chi, 
- Ay JNi- 
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Full Circle Brake 


On-the-job tests show ex- 
em ow maintenance ind slow lin- 
ing wear. The Hi-Torque is said to be 


unusually simple and easy to service. It 
} 


equires no lubricatior minates 
chanical shaft or cam alignment 

lems and can be disassembled with only 
standard hand tools. Lining changes are 
iccomplished with only a screw drive 
ind mallet. Made in most popular sizes 
the brake is bolted as a single unit to 
he ixle Oo! ixle housing ol the vehicle 
ind uses either the existing air supply 
or hydraulic power from the central sys- 
tem. B. F. Goodrich Aviation Products, 
CE-7, Troy, Ohio. 


Heavy-Duty Column 


CE SAVER” column that sup 

s more weight in relation to the steel 

concrete used and the irea displaced 

xduced. Modern and trim 

Th capped | 
of hot roll 

fill. In the manufacture of this new 

(Conta id 


|  oUTaday tle COMLPOSLEE 


‘ 
d steel section ind conerete 
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SERVICISHED 


JOINT FILLERS 


for Concrete Paving 


Three widely used Servicised Premolded Joint Fillers 

are briefly described below. Complete details, specifi- 

cations and samples of any particular type or types are 
available on request. 


ADS ee ee Beeps iy © 
AL RAY 
% eae ae eB 


An exclusive Servicised development KORK-PAK con- 
sists of asphalt and granulated cork formed between two 
sheets of asphalt saturated paper. 


advantages 
. Itis non-extruding 3. Low moisture absorption 


. Recovers more than 80% of 4. Readily handled without 
original thickness after breakage 


coayen 5. Least expensive non-extruding type 


recommended used A general purpose joint filler, 


particularly for highway work where the top of the joint 
can be thoroughly sealed with Para-Plastic. 


ASPHALT 


A composition of asphalt, vegetable fibre and a small 
percentage of finely divided mineral filler, formed be- 
tween two sheets of asphalt saturated paper. 


advantages 
1. Forms an easily 2. Is highly waterproof 
compressible cushion 3. Low in cost 


necommended 482 Por interior concrete 


floor construction where black color is not objection- 

able, and most extensively in the formation of con- 

traction joints in concrete construction where a 14” 
or %” thickness is often used. 


FIBER 


Cane Fiber Joint Filler is a non-extruding, resilient 
bituminous material consisting of cellular cane fibers 
securely bound together and uniformly saturated with a 
suitable bituminous binder. 


advantages 
1. It is non-extruding 4. Recovers more than 
2. Ordinary carpenter saw can 70% of original thick- 
be used for cutting ness after compression 
3. Lowest cost non-extruding type 


necommended used 


An all-purpose joint filler extensively used for 
highway work where the upper portion of the 
joint can be thoroughly sealed with Para-Plastic 
Bituminous Rubber sealing compound. The com- 
plete line of Servicised Joint Fillers is described 
in the Servicised Catalog. Write for your copy. 


CORPORATION 
6051 WEST 65th STREET + CHICAGO 38, ILLINOIS 
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(continued) 


Making 


com! 


for Repairing, cer 
Constructing, cea aid 


e, and greater 
sass | nev in handling ntric 
Lining: loads. Shlagro Steel Products Corp., 
* Reservoirs * Dams -7, Somerville, Mass. 

* Filter Plants * Tanks 

* Sewage Disposal Plants 

* Stadiums °* Bridges 

* Sea Walls * Swimming Pools 


Write for more 
information, 
including 48 Rotatool 
page “Gunite” 
booklet. A WHOLE NEW CONCEPT of 
pened witl 1 percussion too 
FLORENCE, ALA. i 
1555 Helton Street R 


drilling in hard ro 


work at the bott 


itatool makes 7 


30 W. Washington 
CHICAGO, ILL. 


\|N-PLACE”’ 
SHEAR 
READINGS | 


i? 


FAST, ACCURATE, 
WITH NEW ACKER 
VANE TEST KIT! 


The Acker Vane Shear Test Kit has everything needed to obtain fast, accurate, 
“in-place” shear readings to depths of 100 feet! 


It’s easy to use and provides accurate soils information at low cost! For ease 
in corrying, tne entire set of tools are packaged in a handy steel kit. 


Write today for prices and free illustrated folder 700! CE 


Assemble the Vane Insert in Casing and Apply Consult the Torque Chart R d ‘ 
to the Rod! Pressure to the Torque Wrench! for Accurate Reading: ugged Construction 


having only three moving parts. Its rug- 
ged construction assures long life and 
low cost of maintenance. It has a heavier 
hammer and therefore produces greater 


% dee » ae 3 fracturing action tor taster penetration 


‘ss ” Since the percussive action is completel 
725 W.L k A ceontamer wit iin the too 10 Powe is 
ACKER DRILL CO., IN . tiny <eoesgguaa eee: cos io no drill si A ana ba 


a complete line of Soil Sampling Tools, Diamond and Shot Core Drills, equipped with six carbide tips is designed 


Drilling Accessories and Equipment (Continued on page 133) 
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EQUIPMENT 
MATERIALS 
and METHODS 





(continued) 


for maximum life with minimu 
ind can be reground on the job for 
peated use. Straighter, cleaner holes are 
is a result 
ol impact 
ind hole ( ining ibility Unrestricted 
passages in the tool permit the full 
pacity of the ir compressor to pass 
through the bit to clear the hole of cut- 
tings or water. Schramm, Inc., CE-7, 900 
East Virginia Avenue, West Chester, Pa. 


Vibratory Compactors 


PRODUCTION OF NEW. ONE-MAN vibt 
mpactors has been innounced 
vailable in two sizes and will 
indle many soils including most. silts 
sand, gravel, rock and hot or cold asphal- 
mixes. Tests show that the com tors 
easily produce 90 to 100 stand 
iodified Proctor densit meet 


most rigid requiren 


urd oF 
ing t 


semi-pneul 


Easily Portable 


forward speed of 20 to 45-ft per min and 
can be used with shoes in sizes of 12 
18, 24-in. or a special asphalt water plate 
which prevents asphalt from sticking to 
the bottom of the shoe. They are easy 
to maneuver and permit compacting 
against abutments, in trenches and in 
other working areas where space is lim 
ted The contractor Can eliminate com- 
pressors, air hammers and rollers. Master 
Vibrator Company, CE-7, 1752 Stanley 
Ave., Dayton, Ohio, 
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re 


Rolling Lift Bridge é @% c=) 
Rahway River, VJ 


Contrat RR of NJ on the job! 


Earle Speed Reducers applied to operating machinery pro- 
vide long trouble-free service even under adverse conditions. 
Earle precision design insures correctly cut gears and accu- 
rate alignment. Automatic lubrication and broad bearing 
gear surfaces keep wear at an absolute minimum. Result: 
smooth, quiet, efficient action . . . almost forever. 





Write for Complete Catalog a Ria ek Meckitee Ca: 
¢ SPEED REDUCERS « SPECIAL MECHANISMS Gentlemen: 
© SHEAVES « SPROCKETS (CD Please send me your catalog 
on speed reducers and operating 
machinery. 
{[ Please contact me abovt.......... 


THE EARLE GEAR & MACHINE CO. 
4707 STENTON AVENUE 
PHILADELPHIA 44, PA. Address 

City 











F/S PRECISE 
AUTOMATIC LEVEL 


Model 5190 


A suspended unit levels automatic- 
ally the line of sight within 0.3 
seconds from the true horizontal. 
Time is cut to 3, since the auto- 
matic unit operates after just 
roughly centering a bull's eye level 
and there is no sensitive vial re- 
quiring corrections for thermical 
variations. 
® Periscopic Telescope, ctd. optics 
Erect images, 30X magnification 
Built-in Micrometer to .0001 ft. 
Accuracy to.0013 ft. per mile 
Servicing by factory specialists 


F'/S offers a complete line of high 
quality engineering instruments. 
Ask your nearest dealer or write 
today for detailed literature. 


FILOTECNICA 
SALMOIRAGHI, INC. | 


41-14 24th St, Lb. 1. C. 1, N.Y. fa 
Dealers Inquiries Invited 














F/S DISTRIBUTORS: The A. Lietz Co., San Francisco and Los Angeles, Calif.—National 
Blue Print Co., Chicago, Ill—Watts Instruments, Columbus, Ohio—Geo. F. Muth Co., Inc., 
Wash., D. C.— CANADA: Instruments 1931 Ltd., Ottawa, Toronto, Regina, Montreal. 
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Formroundconcretecolumns Qtacnecn 


the fast. low=COst wary? 000. 0s wi 


1257 describes a full line of selectivels 
mined and_ specially refined Hydrous 
Alumina Silicates lable as fillers fe 
1 wide varietv of industrial uses 

cite, Ser-X, and Ser-A-Sil 


~~), 3 on specially-designed equi = 


~ fully controlled 4 


~*~ The brochure summ 


company s 
Their wide versatility of ay 
hensive chart 


specified on a compre 


mit Mining Co., CE-7, Carlisle, Pa. 
CILSULATI 


sized and bl 
the ground 
in Eastern Utal 


Indianapolis Speedway Tower, Indianapolis, Ind 
Fink, Roberts and Petrie, designers. 
H. D. Tousley Company, contractors. 


choose from 3 types of 


let which gives eight reasons to use and 
SONOCO specify Gilsulate American Gilsonite 
Company, CE-7, 134 W. Broadway, Salt 


Lake City, Utah. 


Sonotube. 
INTERLOCKED ARMORED CABLI 
FIBRE FORMS eee 


conomu il. flexible 


Whenever there’s a round concrete column to be formed . . . there’s a cable, which is insulat 


Sonotube Fibre Form to do the job . . . faster and more economically 
than any other way! 
Take your choice of Sonoco’s three types: tagalog sae 
1) Seamless Sonotube (pat. applied for)—A premium form spe- sig Eneig “aie lat Se 
cifically developed for use where smoother column surfaces LE Re ON AEN NR: 
are desired. akin Sepak Maite otek mittee ts 
2) “A” Coated Sonotube (patented )—The standard form for ex- neentittiter to cables, Amimican Sted & 
posed columns. Wire, Division of United States Steel 
3) “W” Coated Sonotube — For unexposed or exposed columns Corp., CE-7, Rockefeller Building, Cleve- 
where finishing is not required. land 13. Ohio. 
All three come in sizes from 2” to 48” LD. Standard shipping lengths 
18. feet. Available up to 48 feet long. Order in desired lengths or saw 
to your requirements on the job. 
Choose and use a Sonoco Sonotube Fibre Form on your next job! 


varnished « iumbric 
ulp and paper mills 


ver generating stations 
i 
Truck MIXER 


Transcrete Truck Mixers 


ire discussed this booklet are 


tures ot 
ure 0 | 


See our Catalog in Sweets matic drum ce, eliminating 

back: hard-facec ead weld on blade 
* HARTSVILLE, S. C. For complete technical information and prices, write edge which adds life; sclf-aligning bear- 
e LA PUENTE, CALIF. 
* MONTCLAIR, N. J. 
» AKRON, INDIANA which are 
* LONGVIEW, TEXAS tion hydrant 
* ATLANTA, GA. turds wile tanks with adie OVrDer 
* BRANTFORD, ONT head C‘lenur-cut photograpl we in 
* MEXICO, D.F cluded. Construction Machinery Com- 


3261 SONOCCO PRODUCTS COMPANY pany, CE-7, Waterloo, Lowa. 


ings on all mixer controls, eliminating 
binding; forged alloy. ste drum roller 
fully adjustab single dires 
ibsorber 
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Be sure with 


Screw Anchors 


when anchoring to 
cast concrete 


Screw Anchors were originally designed 
and developed by Richmond Screw Anchor 
Company many years ago. They are drawn 
and fabricated to Richmond specifications 
to do a sure, non-slip anchorage job in 
concrete. There are similar products on the 
market but you will always be safe with 
Richmond Screw Anchors and Anchor Bolts 
because of their greater, tested strength. 
The Richmond Anchor, with greater diame- 
ter for anchorage, weighs more and has more 
holding power where it counts the most. 


The Richmond Screw Anchor is a 
helical coil wound of flat steel wire to 
fit the contour of the special skein 
thread of the Richmond Anchor Bolt. 
The Anchor provides a steel reinforc- 
ing for the concrete thread and trans- 
mits the load from the bolt to the 
surrounding masonry. Available black 
or galvanized in %” to 142” nominal 
diameters. 

Use for permanent installations in- 
cludes anchorage of cleats, bollards 
and fender systems, etc. to concrete 
docks and piers; anchorage to column 
bases in structural steel construction 
and a great variety of uses in railroad 
work and other heavy industries. 

Use for temporary installations in- 
cludes tunnel form anchorage to pre- 
viously poured inverts; anchorage of 
cantilever lift forms in dam construc- 
tion; pile and beam lifting with Anchor 
Eye Bolts; and anchorage of bracket 
supports for overhead form structures 
to eliminate costly shoring and bracing. 


Richmond 
Screw 
Anchor 

and Bolt 
assembly 

in concrete. 


Richmond 
Anchor Eye Bolt 





Approx. Ultimate Strength 


SIZE 
(Dia.) 





Shear 
3,015 Ib 
6,332 Ib 
9,296 Ib 
13,718 Ib 
19,748 |b. 
25,879 |b. 
38,693 |b. 
60,602 Ib 


Tension 
4,020 Ib 
8,442 Ib 
12,395 Ib 
18,291 Ib 

26,331 Ib 
34,505 tb 
51,590 Ib. 
80,802 Ib 












































The Richmond Screw Anchor and 
Bolt Assembly provide for perma>s 
nent or temporary, cast in place 
anchorage to concrete. For more 
information about their varied ap- 
plication in concrete construction 
and strength data 
send for your copies 
of the Richmond 
Data Book on Lift- 
ing Inserts and the 
current Richmond 
Handbook, which 

shows the more tole smnsvenill 
than 400 Richmond- SCREW ANCHOR CO., INC 
engineered Tying 4 816 838 LIBERTY AVE BROOKLYN 8 NY 
Devices, Anchor- )\RRRRAWTaT ORD 

ee, Wn S 


ages and Acces- +_—_— 
: 
‘ 


sories— Write to: 
CiVIL ENGINEERING °« 


INSIST ON RICHMOND 
AND BE SURE 
IT’S RICHMOND 


July 1958 


Literature Available 


Venturt Meter Tost \ comprehen 
ive technical bulletin describing the va 
rious types of Venturi Tubes, their recov- 
that de- 
their design, typical calculations, 
being offered 
i discussion of all 
Venturi de- 
instructions, the 


ery characteristics, the formulae 


termine 
data is 
includes 

considered in 


ind similar now 
The booklet 
ispects to be 
sign, vital installation 
economics of Venturi metering, the vari- 
ulable ind complete 
illustrated dia- 


comparison charts 


Ous iCCeSssOries i\ 
It is 


tches 


specifications with 
grammatic ske 
dimen- 


B-I-F 
Ave- 


and graphs, mst illation drawings, 
sional data, and capacity t ible s 
Industries, Inc., CE-7, 345 Harris 


nue, Providence, R. I. 


Kntitled “16 Uses & 
Design Data for Trip-L-Grip Framing 
Anchors”, this new booklet 
shows all pertinent data to plan and use 
secondary 
lumber 
specification 


hkAMING ANCHORS 


eight-page 
variety of 


the anchors for a 


connections with 2-in. or larger 
It contains information for 
tables of 
working values and maximum joist spans, 
joining of 


me mbe rs 1n wood con- 


writing, recommended _ safe 


ind applications lol theient 
2x4to2x 12-in 
Sixteen popular applications 
illustrated, with in- 


struction 
for the 
formation 


anchors are 


as to type of anchor, place- 
ment, and recommended de sign practice 
These include 


used applications 


for each use the two most 
widely hang- 
ers in floor and ceiling joist framing and 
for roof anchorage. Timber Engineering 
Company, CE-7, 1319 Eighteenth St., 
N.W., Washington 6, D. C. 


as Jost 


Bi CKET some of 
in this pamphlet 


buc ke tS are: 


HANDLING 
included 
handling 
bucket hangs vertical regardless of load; 
will pour into forms 
against adjoining walls; bucket bottom 
is shaped to prevent bridging; operating 
handles top and bottom, both sides; and 
from 0 to wide 


CONCRETE 
the features 
about concrete 


off center spout 


Sheargate Spout varies 


open. Specifications and prices are also 
mentioned. Fitzgerald Engineering Co., 
Inc., CE-7, P. O. Box 289, Coral Gables, 
Fla. 


STATIONS—A 
Manual on 
pheumatic 
available. It 
dimension 


100-page En- 
factory-built 
ejector 


Lit 
gineering Data 
sewage lift 
and pump 
design notes, 
drawings, suggested specifications, list of 
installations, installation and operating 
instructions and other useful informa- 
tion. Standard lift stations range in ca- 
pacity from 1000-gpm. Also 
available is a 20-page Data Manual on 
“Oxigest” Factory-built Sewage Treat- 
Plants for housing developments, 
motels, and The 
manual contains design notes, selection 
charts, engineering drawings and sug- 
gested specifications. Smith & Loveless, 
Inc., CE-7, Lenexa, Kansas. 


SEWAGE 


stations 
Is now contains 


SE le ection charts, 


20-gpm_ to 


ment 


schools, restaurants. 














SURVEYORS! =: 


Save time 


Save money 


Adjustable double bubble always 
visible THROUGH SAME EYEPIECE 
as cross hairs and field. 


is MS AK 


No need to turn telescope dur- 
ing leveling up 

American type—erecting eye- 
piece, 4 leveling screws 
Unbelievably fast and accurate, 
yet simple-to-use. Economical! 


Mail this coupon for details ae 


Instrument Corp. of America 
45-22 Pearson St., Long Island City 1, N. Y. 


Please send me Booklet A 
with information on Fennel... 


() Double bubble [] Alidades 
C) Other levels [) Collimators 
C] Transits [] Stands 

( Combinations [) Tripods 


[] Theodolites C) Repair of present 
instruments, (any make) 
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FIRST 

STEEL MESH DECK 
Sill Making NMistory / 








The first installation of an 
open steel grid flooring on any 
bridge in the world was made in 
1932, on the University Bridge, 
Seattle, Washington, by the 
Irving Subway Grating Co. The 
previous solid pavement on the 
bridge had been plagued by 
frequent repairs and accidents. 

After 24 years this decking is 
still in service on the Seattle 
Bridge. It has had no mgjor re- 
pairs and has never even been 
painted. Not a single accident 
has occured due to the bridge 
flooring. 

Since then, 80% open Irving 
Decking has been used advan- 
tageously on hundreds of other 
bridges 

This remarkable record of 
service speaks for itself. 

* 
Write for complete information on 
Irving Bridge Decking. 


ECONOMICAL 








“A Fitting Grating 
for Every Purpose”’ 


IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5008 27th ST., LONG ISLAND CITY 1, N. Y. 
1808 10th St., OAKLAND 23, CALIFORNIA 


girders ev ist. Th 

available to anyone 1n l 
industry at no charge. Food Machinery & 
Chemical Corp., Florida Division, CE-7, 
Lakeland, Florida. 


Shovels in municipal 
shows how municipalities 
y find the 
erforming many 
tary landfill operations, snow removal 
loading sand gravel fill, backfilling 
trenches, ripping up old pavement, han- 
shoulder maintenance ind 
) y improvement ]| Con- 
struction Machinery Division, Clark 
Equipment Co., CE-7, Pipestone Road, 


P. O. Box 599, Benton Harbor, Mich. 


rojects 


“TWICE FOR 1 
16mm color, s 
d 


HE MoNeEY’ 
ind film ha 


y to customers. It 
trial building under 
examples of in- 


, 
le-type con- 


The Dow Chemical Company, CE-7, Mid- 
land, Mich. 


Puis Is Fiexoprt 


Ui0l 


of any kind has been ited 
to use this film free of charge. Remington 
Rand, Division of Sperry Rand Corp., 
CE-7, 315 Fourth Ave., New York 10, 


! its hy- 
turntable The 


Thew Shovel Co., CE-7, Lorain, Ohio. 





TIDE GATES 
| Sill | 


12° High x 9° Wide 
Type MMT Tide Gates 
on Shockoe Creek, 
Richmond, Va. 
Engineers 


GREELEY & HANSEN 
CHICAGO, ILL. 


Contractor 
H. G. BOWLES 
RICHMOND, VA. 


BROWN & BROWN 
LIMA, OHIO, U.S.A. 











CRS! 


Completely revised to conform 
pesion weer fo the recently amended 
= A. C1. BUILDING CODE 


REINFORCED CONCRETE “| 
DESIGNS—ALL WORKED OUT! “* 


No more algebraic formulas or 

calculations to make. Simply 

locate the table covering the member 

you are designing, apply span 

and load requirements, and then 

read off directly concrete dimensions 

and reinforcing steel data. Follows 

the latest codes and practices. 

Send check or money order for 

your copy, today. 

OVER 
450 

PAGES 


$6. 


CONCRETE REINFORCING STEEL INSTITUTE 


38 S. Dearborn St., (Div. F) Chicago 3, Illinois 


Prepared by The 
Committee on 
Engineering 
Practice 
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White a 
Drantis.. 


CATALOGUE 
ON REQUEST 


10 E. 40th ST., NEW YORK 16 

DETROIT: 2033 PARK AVE 

CHICAGO: 228 NORTH LaSALLE ST 
WASHINGTON, D. C.: TOWER BLDG 

OF CANADA: 700 BAY ST., TORONTO 

2052 ST. CATHERINE ST. WEST, MONTREAL 


The World's Finest 
Low-Cost 


Precision Testers 


For 


CYLINDERS 
CUBES 
BLOCKS 
BEAMS 
PIPE 


IF IT'S A CONCRETE TESTER 
YOU NEED-GET IN TOUCH WITH 


FORNEY ’S, Inc. 


TESTER DIVISION 
P.0.BOX 310 . NEW CASTLE, PA. 
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From the 


MANUFACTURERS 





MERGERS: Merger of the Hyster Co. of 
Portland, Ore., with the Martin Machine 
Co. of Kewanee, III., has been announced 
ro Approved by the Armco stockholders 
it their annual meeting was the merger 
of Armco Steel Corp. and the National 
Supply Co. . . HYDROELECTRIC 
GENERATORS: Three 19,200-kw hydro- 
electric generators are under construction 
t the Westinghouse Electric Corp., Sun- 
nyvale, Calif., piant for the Portland 
General Electric Co. in Ore. These units 
will help the utility keep pace with the 
rapidly expanding demand for industrial, 
ommercial and residential power... 
JET FUEL PIPELINE: Construction of 
the first jet fuel pipeline to service the 
entire jet fuel requirements of the Hunter 
Air Force Base from the Savannah, Ga.. 
port, has been announced by the Georgia 
Pipe Line Co. The 6-in. pipeline, approxi- 
mately 9.5-mi in length will cut across 
Savannah in a southwesterly direction to 
ve the Air Forces with a minimum of 
bout 300,000-gal of jet fuel per day... 
DISTRIBUTORS APPOINTED: = Thi 
Quaker Rubber Div., H. K. Porter Co.. 
Inc., recently announced the appointment 
1 two Texas firms as stocking distributors 
Mf Quaker’s Industrial Rubber Products 
W. Heitman Co., of Houston, will 
distributor in the Harris County 

irea, and the Jess McNeel Machinery 
Corp., of San Antonio, will cover the 
San Antonio, Austin, West Texas, and 
Rio Grand Valley areas. OPERA- 
TIONS CENTRALIZED: The Charles 
sruning Co. has announced that it has 
completed a 307,100 square foot plant in 
suburban Mount Prospect, III . NEW 
OFFICE: The opening in New Orleans 
of the Sika Chemical Corporation’s ninth 
district office has been innounced, The 
company manufactures and sells a com- 
plete line of idditives for im- 
roving the quality of concrete, and for 
- NEW PLANTS: A 
new million dollar plant for the manu- 
facture of sensitized materials has been 
built by the Ozalid Div. of General Ani- 
line & Film Corp. Located on the out- 
skirts of Los Angeles, the new installa- 
tion will serve eleven western states and 
part of Texas, also Alaska, Western Can- 
ida and Hawaii ...A major phase of 
construction nears completion at the new 
multi-million-dollar plant of the Lehigh 
Portland Cement Co., Miami, Fla. as 
the second of two banks of silos takes 


concrete 


waterproohng 


shape The two banks, ¢ ontaining 15 silos 
each, will have a total storage capacity 
of 450,000 barrels of cement. The com- 
bined structure is 124-ft high, 225-ft long 
and 169-ft wide Bach of the 30 silos is 
. APPOINTMENTS: 
J. KE. Carr has been made the manager 
of the mdustrial division of The Oliver 


32-ft in diameter 


Corp., with headquarters at the com- 
pany’s Cleveland plant ... Spanall of 
the Americas, Inc. has appointed Mat- 
thew Glen Robertson as Vice-President 
and General Manager 





WHERE THERE'S A 


BIG JOB 


THERE IS A 


KERN 


INSTRUMENT 


vf > 


WORLD FAMOUS 


precision surveying instruments vee 
compact, rugged construction... 
fast, effortless operation. More re- 
liable results in less time. 


KERN'S NK3 
precise level 


in use at Gloucester Anchorage 
of new Walt Whitman Bridge 
being constructed over Dela- 
ware River. (Modjeski & Masters. 
Ammann & Whitney, Consult- 
ants to the Delaware Bridge 
Authority of Pa. and N. J.) 


DESIGNED FOR HIGHEST 7 
PRECISION LEVELING 
F Functional. downto tebe. with 


carrying case). ; : 
© Coincidence level and fine tilt screw. 
@ Readings ata glance—level and rod 
may be read simultaneously 
through 30x Telescope. ‘ 
eveling accuracy under . 
‘ pee conditions = ‘008 ft. per mile. 


AR coated optics produce 
pat ter increase in brilliance and 


contrast of image. 


CANN LEONE, 


Write for Brochure NK 527 -2 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


Kern and Only Kern Offers You 
the Latest Designs of Dr. Henry Wild 
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PROCEEDINGS AVAILABLE 


For instructions and key to abbrevia- 1664. Skin Friction Experiments on Rough 
: s Walls, by G. M. Sanks. (HY) Rough, flat plate 

tions, see next page. Each member is mn at hich Reynolds numbers is shov 

entitled to 100 different “Proceedings to be determinable from experiments at moder 

Papers” yearly, ordered from these gros 

pages, plus all papers of the Technical i 1669. Municipal Financing of Airports, by 
Divisions in which he registers. The lat- a ie peer a eager teh agers. (4) Mu ispecies 
ter papers will be mailed automatically. ines 


Discussion of a paper will be received 


kin frict 


I g£ € 


during the four full months following 1665. Sewage Pumping, by H. H. Benjes. 
° (SA) This paper describes pumping eq 
the month of issue. aieal f 1 t 


nment 
lpn 


pumping 
ng type 


1670 Underground Power Plants in Can- 
1666 Higt Engi i Pipel ada, by A. W. F. McQueen, C. N. Simpson, 
JUNE ns 4 / a hway , nanos ers anc ipeliners and I. W. McCaig. (PO) 1 ‘ esel 
can Solve utual Problems, by C. D. Richard- Hes fect ; e ‘ 
son. (PL) The ever-incre ng pipeline and |} s . ' 
syst } 


vAY ems in the United States have 


1658 A Water-Borne Runway, by David 
Williams. (AT) This paper describes a met! 


way in W 


1671. Kenney Dam and Cheakamus Dam 
1667. Flow Equations for Natural Gas Pipe- in British Columbia, by William G. Huber. 
lines, by R. F. Bukacek. (PL) Flow equations PO) Site ar ater ta esign crite! 


1659. Airport Approach, Runway and Taxi- 
way Lighting Systems, by C. Edward Walter 
and Vincent J. Roggeveen. (AT) This paper 
escribes val s systems f approac! threst 

1672. Box Canyon Hydroelectric Project, 
»y Arthur P. Geuss. PO) Desig and c¢ 
1668. Engineering Uses of Sonne Strip Pho- t t f the I \ I the Box 
tography, by John H. Wolvin. (PL) Desig: nyon P ed per, t 


ires e Sor era e review 


1660. Regulation of Lake Ontario, by 
anklin F. Snyder and Robert H. Clark. (HY) 


€ 


Fri 
I ! racteristic of the Great Lakes 


the 


ORDER FORM PROCEEDINGS 
For ASCE member 


1661. Northeastern Floods of 1955: Me- 
teorology of the Floods, by Charles S. Gilman 
and Kendall R. Peterson. (HY) Tt paper 

e of three of a symposium, examines phys American Society of Civil Engineers 

ns for r f rainf rt of th 33 W. 39th St., New York 18, N. Y. 


Please send me the ProceepINGs Parers whi 


1658 1662 1666 1670 1674 1682 1686 1690 
1659 1663 1667 1671 1675 1683 1687 1691 
1660 1664 1668 1672 1676 1684 1688 
. , 1661 1665 1669 673 677 685 1689 
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If more than one copy of a paper is desired 


will be levied) indicate 


rt seco! e symposium ts 


1663. Northeastern Floods of 1955: Flood 
Control Hydrology, by Elliot F. Childs. (HY) 


[his third paper descrit he meteorology, flood 
scharges, and the efiect of these events on hy- 
I esign criteria for flood cont s 


+ ‘ 
rut 











July 1958 *« CIVIL ENGINEERING 





1673. Pipeline Field Welding and Quality 1679. Sewage Effluent Used for Industrial 1685. Salaries of Local Environmental 
Control Methods, by A. G. Barkow. (PL) Hi Water, by Thomas F. Sullivan. (SA) The paper Health Personnel in 1956, Report of the Com- 
ry of pipeline-laying in United State describes the water and sewage effluent available mittee on Salaries. (SA) This report is the 


n the 
Pu 

and means used to overcome undesirable co second in the series covering the salary stat 

t tr ner > T 05 

tituents to produce a water capab f perform he ronmental health personne 1 1956 

ing the task assigned 


1686. A Study of Sewage Collection and 
Disposal in Fringe Areas: Second Progress 
Report of the Committee on Public Health 
Activities. (SA) In this Second Progress Report 

mmittee presents Appendices B, C, D, and 


1680. Organization of Metropolitan Dis- 

1674. Future Prospects for International tricts, by Langdon Pearse. (SA) Examples of 
R. Connole. (PL) A cooperative action by municipalities are the New 
eline York Port Authority and The Metropolitan Sani 
tary District of Greater Chicago. Data are given 


Pipelines, by William 


} + 


o supplement the First Progress Report pub 
lished as Proceedings Paper 1613 in the Apri 


yanizations in the United States and = 
. 1958 Journa f the y Engineering D 


ution contro 


1687. Cogswell and San Gabriel Rockfill 
Dams, by Paul Baumann. (PO) Features of in 
1681. Effects of Aeration Period on Modi- rest attending the design, construction and pet 
1675. Underground Power Plants in : fied Aeration, by Wilbur N. Torpey and Martin lance wo rockfi | s are treated t 
land, by C. M. Roberts. (PO) The developmer Lang. (SA) Five years of operating data are , 
t and tior the Ceannacroe and inaly to find the effect of the aeration period 
Gie ‘ ton underground r plants ortl m process efficiency and air consumption. A region 
trom zero 1 
minimum nece ary 10 
lenned 
1688. Discussion of Proceedings Paper 
1408, 1461, 1463, 1533. (SA) Alex N. Diach- 
ishin on 1408. C. ose’ i J. Fleming Dias 


1682. Design of Water Supply Structures, n 1463, H. I 


1676. Civil Engineering Features of Linden by Howard J. Carlock. (SA) The paper is a 

Generating Station, by A. Verduin. (PO) The resume of seven subjects related to water supply 
, iwatan tha. enwineer’s role in the and representing ideas that engineers are con 1689. Discussion of Proceedings Paper 
tinually d loping to furt improvements in 1457, 1488, 1529, 1554, 1555. (PO) D. J. Blei- 
design fuss, F. I Lawton, Pierre E. Danel and Jean 
Rueff on 1457. D. I. H. Barr on 1488, F. L. Law- 
ton on 1529. F. L. Lawton on 1554. F. L. Law- 

n on 1555 


1683. Performance and Maintenance of Dix 
River Dam, by Lewis A. Schmidt, Jr. (PO) 


ae : Constructed to a height of 275 feet in 1923-25, Dix 
1677. SED Research Report No. 18: Muni- Dam was then the highest rock 
. . " . 1 as nen the 1ghes Dh 
cipal Incinerator Design, A Survey of Engi cumulated data on leakage 


1690. Discussion of Proceedings Paper 
1449, 1451, 1453, 1454, 1455, 1528. (HY) M. 
neering Practice. (SA) 17 paper presents a I ak”. age ae a tn B. McPherson, J. W. Forster on 1449. H. C. Riggs 

110 citie in the Ur | t using > . ks p = se cal ind Manuel A, Benson on 1451, Steponas Kolu- 
sag oy is paila, Ralph W. Powell, John W. Paull, Iwao Oki 
on 1453. R. E. Templeton and T. E. Stelson on 
1454. Madhav Manohar, Fred W. Blaisdell, W. T. 
Moody, Jean Rigard, M. B. McPerson, Steponas 
Kolu ] 1455. Edward Silbe an on 1528. 


1684. The Turbulent Boundary Layer in a 

Conical Diffuser, by Harvey R. Fraser. (HY) 

1678. SED Research Report No. 19: Sewage A method for turbulent boundary layer calcula 
Treatment by Lagoons. (SA) This report covers tions in a smooth walled conical diffuser is pro- 1691. Discussion of Proceedings Paper 
t cor I involved in t thod posed, based on the analysis of the boundary 1375, 1667. (PL) A. B. Wilder on 1375. Leon 
t ted layer in two distinct regions and involving only E. Brooks closure to 1375. James H. Dorough on 


the solution of algebraic equations 1667. 


1 space 





INSTRUCTIONS KEY TO TECHNICAL 
DIVISION SPONSORSHIP 
1 Every ASCH ember car e regis two of the Technical I 


tered ir Jivisions and 
matically all papers sponsored by those Divisions. Such registration will be effective 30 days (AT) Air Transport 
after the receipt of the registration form. . “a . 
(CP) City Planning 
@ papers sponsore xy the Divisions in which he gistered, a member 


papers during a fiscal year beginning October 1 (CO) Construction 


} 


na receive auto- 


litional duy s of uper and for (EM) Engineering Mechanics 
(HW) Highway 
(HY) Hydraulics 
Society may order copies of Proceedings papers by letter with re- (IR) Irrigation and Drainage 
nittance of 50¢ per copy; members of Student Chapters, 25¢ per copy. (PL) Pipeline 
Standing orders for all Papers in any calendar year may be entered at the following 


annual rates: Members of ASCE, $15,00; members of Student Chapters, $15.00; non- (PO) Power 
members, $40,00; libraries, $25,00. 


urged 25¢ each for ad 


number. The member shoul a record of papers 


(SA) Sanitary Engineering 
TRANSACTIONS. Specially selected Proceepincs papers with discussions will be included in TRANS- ‘ 2 : : ; 
Actions. Annual volumes of TRANSACTIONS will continue to be available at the current established (SM) Soil Mechanics and Foundations 


innual Subseript n rate " 
, (ST) Structural 
Members To Non-Members ae ; z 
o-erained binding ; $4.00 $18.00 (SU) Surveying and Mapping 
3.00 17.00 


2 00 16.00 (WW) Waterways and Harbors 

















CIVIL ENGINEERING July 1958 














PROFESSIONAL SERVICES 


Listed aiphabetically by areas, states, cities and names 





EASTERN 


MADDOX AND HOPKINS 


8506 Dixon Ave Silver Spring, Md 


WHITMAN, REQUARDT 
AND ASSOCIATES 


gineer 


1304 St. Pau! Street 


CLARKESON ENGINEERING 
COMPANY, INC 


285 Columbus Avenue, Boston 16, 
Massachusetts, Suite 200, 2000 P St. 
NW, Washington 1, D. C 


Baltimore 2, Md. 


FAY, SPOFFORD & THORNDIKE, 
INC 


Boston, Massachusetts 


JACKSON & fAORELAND, INC 


Engineers and Consuitants 


New York 


METCALF & EDDY 


Engineers 


Statler Building « Boston 16 


BENJAMIN S. SHEINWALD 
Architectural Consultants 
. ‘ o? 


85 South Street Boston 11, Mass 


DIVISION ENROLLMENT FORM 


American Society of Civil Engineers 


33 West 39th Street, New York 18, New York 


_}| lam already onroed) 


or 
[_] 1 wish to be we 
in the 
Division and receive auto- 
matically the Journal of 
that Division. 





In addition, | wish to be 


enrolled in the 


Division and receive auto- 
matically the Journal of 


that Division. 





(Signature) 





(Please print name) 


(Membership grade) 





PLEASE PRINT MAILING ADDRESS ONLY 








(Number and Street) 





(City) 


The Thompson & Lichtner Co., Inc. 


Civil and Industrial Engineers 


Office and Laboratory * Brookline, Mass 


CRANDALL DRY DOCK 
ENGINEERS, INC 


238 Main St Cambridge 42, Mass 


GOODKIND & O'DEA 


Consulting Engineers 


610 Bloomfield Ave., Bloomfield, N. J 
1214 Dixwell Avenue, Hamden, Conn 
325 Spring Street, New York, New York 
7956 Oakton Street, Chicago 31, illinois 


JOSEPH S. WARD 


Consulting Soil and 


Foundation Engineer 


R 


91 Roseland Avenue 
Caldwell. New Jersey 


GREER ENGINEERING 
Associates 


ec 


98 Greenwood Avenue, Montclair, N. J. 


EDWARDS AND KELCEY 


jineers and 


3 William Street, Newark, New Jersey 


Boston New York Baghdad 


PORTER, URQUHART, 
McCREARY & O'BRIEN 
O. J. Porter & Co 
Consulting Engineer 


415 Frelinghuysen Ave., Newark 5, N. J. 
4201 Sunset Bivd., Los Angeles 29, Cal 
1421 47th Ave. Sacramento 22, Cal 
1140 Howard St. San Francisco 3, Cal 


LOUIS BERGER & ASSOCIATES 


onsulting Engineers 


177 Oakwood Ave., Orange, N. J 
2nd and Locust Sts. Harrisburg, Penna. 
Baltimore, Md 


More and More Members 
of the Society 


are using this Service. 


Is Your Card Here? 





July 1958 « 


B. K. HOUGH 


nsulting Engineer 


Soil and Foundation Engineering 


121 E. Seneca Si ithaca, New York 


FRANK L. EHASZ 


Consulting Engineers 


40-29 27th Street 
Long Island City 1, N. Y 
AMMANN & WHITNEY 


eers 


111 Eighth Avenue, New York 11, N.Y. 
724 E. Mason St., Milwaukee 2, Wisc. 


ANDRCWS & CLARK 


jineers 


BOGERT AND CHILDS 


Consulting Engineers 


. . t . 


145 East 32nd St., New York 16, N. Y. 


BOWE, ALBERTSON & ASSOCIATE 


75 West Street New York 6, N. Y. 


BROWN & BLAUVELT 


Cc Engineers 


468 Fourth Ave., New York 16, N. Y 


THOMAS CRIMMINS CONTRACTING 
COMPANY 


Established 1848 


624 Madison Ave. New York 22, N. Y. 


FARKAS & BARRON 


Consulting Engineers 


CIVIL ENGINEERING 














PROFESSIONAL 


Listed alphabetically by areas, states, cities and names 


SERVICES 





GIBBS & HILL, INC 
CONSULTING ENGINEERS 


New York 1, N. Y. Pennsylvania Station 
Los Angeles 14, Calif 510 W. 6th St 
Tampa }, Fla 608 Tampa St 


HARDESTY & HANOVER 


Consulting Engineers 


101 Park Avenue, New York 17, N. Y. 


FREDERIC R. HARRIS, INC. 


Consulting Engineers 


1915 Tulane Avenue 
New Orleans, La. 


27 William St 
New York 5,N. Y. 


HAZEN AND SAWYER 


nginee 


3333 Book Building 
Detroit 26, Mich. 


122 East 42nd St 
New York 17,N. Y 


JOHN J. KASSNER & CO 
Consulting Engineers 


f 


111 Broadway New York 6, N. Y. 





KING & GAVARIS 


Consulting Engineers 


425 Lexington Ave New York 


LEGGETTE, BRASHEARS 
& GRAHAM 


Consulting Ground Water Geologists 


551 Fifth Avenue, New York 17, N. Y. 


MORAN, PROCTOR, MUESER 
& RUTLEDGE 
Consulting Engineers 


pervisior 


415 Madison Ave., New York 17, N. Y. 
Phone: El 5-48 


STEPHEN M. OLKO 


Consulting Engineer 


50 E. 42 Street, New York 17, New York 


EE 


CIVIL ENGINEERING °« 





PARSONS, BRINCKERHOFF, HALL 
& MACDONALD 
Engineers 


es, Highways, Tunnels 


165 Broadway New York 6,N. Y. 


E. LIONEL PAVLO 


Consulting Engineer 


642 Fifth Avenue New York 19, N. Y. 


MALCOLM PIRNIE ENGINEERS 
Malcolm Pirnie Ernest W. Whitlock 
Robert D. Mitchell Carl A. Arenander 

Malcolm Pirnie, Jr 


r ee werage e Ref [ ] 
25 West 43rd Street, New York 36, N. Y. 


THE PITOMETER ASSOCIATES, INC. 


Engineers 


New York, 50 Church St. 


ALEXANDER POTTER ASSOCIATES 


Consulting Engineers 
4 9 


50 Church Street New York 7, N. Y. 





PRAEGER » KAVANAGH 


Engineers 


126 East 38th St. New York 16, N. Y. 





SEELYE STEVENSON VALUE & KNECHT 
Consulting Engineers 


sherty, Consultant 
ans 


101 Park Ave. New York 17, N. Y. 


SEVERUD « ELSTAD « KRUEGER « 
ASSOCIATES 


Consulting Engineers 


vis 


415 Lexington Ave., New York 17, N. Y. 





SINGSTAD & BAILLIE 
Consulting Engineers 
Ole Singstad David G. Baillie, Jr. 


Highways 


24 State Si. New York 4, N. Y. 


July 1958 


FREDERICK SNARE CORPORATION 
Engineers © Contractors 


rks, Bridges, Power Plants 


ksanc Jnaa ns 
233 Broadway, New York 7, N. Y. 
Havana, Cuba Lima, Peru 
Bogota, Colombia Caracas, Venezuela 
D. B. STEINMAN 


Consulting Engineer 


BRIDGES 


117 Liberty Street, New York 6, N. Y. 


TIPPETTS « ABBETT + 
McCARTHY « STRATTON 


Engineers 


62 West 47th Street, New York City 


THE 
J. G. WHITE ENGINEERING 
CORPORATION 


Engineers and Constructors 


80 Broad St., New York 4, N. Y. 


JOHN M. MUDDEMAN ASSOCIATES 
Consulting Engineers 


Stony Brook and Seaford, 
Long Island, N. Y. 


City and Town Planning 
stony OK, 

LOCKWOOD, KESSLER 

& BARTLETT, INC. 


Engineers Surveyors 


3 


Syosset, New York 


One Aerial Way 
CAPITOL ENGINEERING 
CORPORATION 
Consulting Engineers 
Design and Surveys @ Roads and Streets 
ewer Systems e Water Works 
Planning e Airports 
Bridges e Turnpikes e Dams 
Executive Offices 
Dillsbu-g, Pennsylvania 
Washington, D. C. Pittsburgh, Pa. 
Rochester, N. Y. Saigon, Vietnam 


GANNETT FLEMING CORDDRY & 
CARPENTER, INC. 
Engineers 
Sewage, 


industrial 


Water Works, 
1ges 3nd rts 
raisa'ls nvestigat ns r 
HARRISBURG, PENNA. 
Pittsburgh, Pa. Philadelphia, Pa. 
Daytona Beach, Fia. 








WHAT IS CIVIL 


This is always a “$64 question,” with new complexities com- 
pounding older complexities every passing year. 

One by-product of the 1952 Centennial of Engineering was the 
creation of an ageless reference work describing every detailed 
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struction, irrigation, power, sanitary engineering, soil mechanics, 
structural design, surveying, transportation, and waterways. 

For civil engineers this is certainly a 
parable to an authoritative atlas of the world, a dictionary and the 
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One of two bays 100 ft. wide and over one-quarter mile 
long in the Mannesman Tube Co., Ltd. plant Sault Ste. Marie, 
Ontario. Engineer — Foundation of Canada Engineering 
Corporation; Contractor—Foundation Companies of Canada. 
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FIRST AUTOMATIC SEAMLESS TUBE MILL... 
The Vital Link’ is EMBECO Non-Shrink Grout 


wt A 
1 Oe pity ARE. Ns 4 


DUNDATION ; 


°E THE VITAL LINK 
IS THE GROUT BETWEEN 
EQUIPMENT AND FOUNDATION 


Flowable EMBECO?* grout—the grout which 
does not shrink — was used in this plant to 
make the ‘“‘vital link’? a dependable link, to 
maintain precision alignment of costly 
equipment. 

Standard in the industry, EMBECO non- 
shrink grout has been recommended and used 
by leading equipment manufacturers for 
more than 30 years. 


Full information on EMBECO Pre-Mixed 
Grout on request — for easier, better grout- 
ing of heavy equipment, and for regrouting 
loose, misaligned equipment. 


TEMBECO is a registered trademark of 
The Master Builders Co. 


THE MASTER BUILDERS oo. 


DIVISION OF AMERICAN-MARIETTA CO. 
General Offices: Cleveland 3, Ohio © Toronto 9, Ontario © Export: New York 17, N. 
Branch Offices In All Principal Cities © Cable: Mastmethod, N. Y. 





LOCK JOINT ECONOMIES — One of a Series 


TAPPING ™ 


Comes 


naturally 
nop 


ach ces ig PSE ETA reopen 


hat involves no ‘‘bugs’> may mean take-offs or cross connections, may be made 


lapping tna 
frustration to the woodpecker, but it spells under pressure with no danger of cross-threading 
economy and _ efficienc y to the water works Or splitting the pipe 

operator. This type of tapping comes naturally 
with Lock Joint Concrete Pressure Pipe Thousands of such pressure taps made in the 
Modern tapping equipment and technique have field on Lock Joint Concrete Pressure Pipe 
made the tapping of Lock Joint Concrete Pres- attest to the reliability of an operation which, 
sure Pipe a simple, speedy operation. Small out- in no case, ever caused damage to the pipe 
lets for service connections, or larger ones for being tapped 


LOCK JOINT PIPE Co. 


East Orange, New Jersey 


Sales Offices: Chicago, Ill. - Columbia, S.C. » Denver, Col. - Detroit, Mich. « Hartford, Conn. » Kansas City, Mo. » Perryman, Md. 


Pressure » Water - Sewer - REINFORCED CONCRETE PIPE ~ Culvert - Subaqueous 





